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PEEFACE. • 



It is evident to every thoughtful instructor of mathe- 
matics that a great many processes are taught in arith- 
metic to-day which neither furnish the mind with useful 
knowledge nor develop in it a high degree of culture. 

The " Committee of Ten on Secondary School Studies '' 
appointed at the meeting of the National Educational As- 
sociation, July 9, 1892, recommend, in their report, the 
omission of a number of processes usually found in ele- 
mentary arithmetics. In harmony with this report, it has 
been made an object of this book to eliminate all these 
unnecessary operations, and to enrich the subject with a 
large number of exercises in simple calculations and con- 
crete problems. The young pupil will thus be enabled to 
master the elements of arithmetic with ease and to acquire 

skill in the use of numbers, 

GEO. W. HULL. 

MlLLERSVILLE, Pa., 1 

December 28, 1894. / 
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ELEMENTARY ARITHMETIC. 



SECTION I. 
ELEMENTARY RESULTS. 



THE NUMBER ONE. 
• 1. 

1. Show me (me finger; (me, hand; (me arm. 
^. Show me owe block ; one book ; one pencil. 

3. Point to one chair ; (me table ; one window. 

The figure 1 represents (me. 
Make the figure one. 

THE NUMBER TWO. 
• • 2. 

1, How many hands do you have? How many arms? 
How many wings has a bird ? How many eyes ? 
^. Show me two fingers ; two hands. 

The figure 2 represents two. 
Make the figure two. 

S. Show me one block. Put one more block with it. 

4. How many blocks do you now have? 

5. How many blocks are 1 block and 1 block ? 



ELEMENTARY RESULTa 

6. How many horses are 1 horse and 1 horse? 

7. How many are 1 and 12; 

8. Show me two blocks. Take away one block. 

9. How many blocks are left ? 

10, Two blocks less one block are how many blocks? 

11. How many horses are 2 horses less 1 horse? 
1^. How many are 2 less 1 ? 



13, Take one block; now take one more. How many 
times have you taken one block? 

14^ How many, then, are 2 times 1 block ? 
15. How many are 2 times 1 ? 



16, If there are 2 apples, how many boys can each have 
1 apple ? How many ones in 2 ? 

THE NUMBER THREE. 
• • • 3. 

1, Show me 2 blocks. Put one more block with them. 
^, How many blocks do you now have? 

5, Show me three fingers. 

The figure 3 represents three, 

4,, How many blocks are 2 blocks and 1 block ? 

6. How many horses are two horses and 1 horse? 
6, How many are 2 and 1 ? 



7. Show me three blocks. Take one block away. How 
many are left? 

8. Take two blocks away. How many are left? 

9. Take three blocks away. How many are left? 
10. How many are 3 less 1 ? 3 less 2? 3 less 3? 



THE NUMBER FOUR. 7 

11. Take 1 block ; take 1 more ; and then 1 more. How 
many times have you taken 1 block ? 

ik. How many, then, are 3 times 1 block ? 
13. How many are 3 times 1 horse? 
H. How many are 3 times 1 ? 

15. If there are 3 peaches, how many girls can each have 
1 peach ? How many ones in 3 ? 

THE NUMBER POUR. 



1. Show me 3 blocks. Put one more block with them. 
How many blocks do you now have? 

2. Show me four fingers. 

The figure 4 represents four. 
S. How many dots in each of the following groups? 



i. Copy these groups, and write under each group the 
figure representing the number of dots in the group. 

L 2. a 4. 

6. Copy these figures, and make as many dots under 
each figure as it represents. 

6. How many are 3 blocks and 1 block? 

7. How many are 3 horses and 1 horse? 

8. How many are 3 and 1 ? 1 and 3 ? 

9. How many are 2 blocks, and 2 blocks? 
10. How many are 2 and 2 ? 
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Show me 4 blocks. 

11. Take 1 block away. 

12. Take 2 blocks away. 
IS, Take 3 blocks away. 
U. Take 4 blocks away. 



How many are left? 
How many are left? 
How many are left? 
How many are left ? 



15. How many are 4 less 1 ? 4 less 2 ? 4 less 3? 4 less 4? 



16. 
many 

17. 

18. 

19. 
many 

W. 

21. 



If John takes 1 block at a time, for four iime»^ how 

blocks will he have? 

How many, then, are 4 times 1 block ? 

How many are 4 times 1 ? 

If John takes 2 blocks at a time for 2 times, how 

blocks will he have? 

How many are 2 times 2 blocks ? 

How many are 2 times 2 ? 



Take 4 blocks. Put them in two equal piles. 

22. How many blocks in^a pile? 
22. How many iwoB in 4 ? 
jK^. How many owes in 4 ? 



25. If you divide a square inch into 
two equal parts, what part of the square 
inch will one part be? 

How many halves in a square 
inch ? 

26. Divide 4 blocks into two equal 
parts. How many blocks in each part. ? 

27. What is one-half of 4 blocks? 

28. What is one-half of 2 apples? 




A Square Inch. 



THE NUMBER FIVE. 9 

\j^ake a two-inch square. 
Divide it into square inches. 

S9. How many square inches in a two-inch square? 

50. What is one-half of 2? One-half of 4? 

51. If an orange is worth 4 cents, how much is one-half 
an orange worth ? 

32. If one-half an apple is worth 2 cents, how much is a 
whole apple worth ? 

S3. Draw a straight line and divide it into halves. 

THE NUMBER FIVE. 
• • • • • 5. 

1. Show me 4 blocks. Put one more block with them. 
How many blocks do you now have? 

Make jive dots. 

The fgure 5 represents five. 



S. How many are 4 blocks and 1 block ? 
S. How many are 3 oranges and 2 oranges? 
4> How many are 4 and 1 ? 3 and 2 ? 

We write the answer thus : 

4 and 1 are 5 ; 3 and 2 are 6 ; or, 

4 + 1 = 5; 3 + 2 = 5. 

The sign + takes the place of '' cmd/^ and the sign 
= takes the place of ^^are.^^ 

5. Read, 4 + 1 = 5; 2 + 3 = 5; 3 + 1=4; 2 + 
2 = 4; 2 + 1 =3; 1 + 1 =2. 

6. Write 2 and 3 are 5, using the signs ; 4 and 1 are 6 ; 
2 and 2 are 4 ; 1 and 4 are 5. 
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Show me 5 blocks. ^ 

7. Take 1 block away. How many are left? 

8. Take 2 blocks away. How many are left? 

9. Take 3 blocks away. How many are left? 

10, Take 4 blocks away. How niany are left? 

11. Take 5 blocks away. How many are left ? 

1^. How many, then, are 5 less 1 ? 5 less 2 ? 5 less 3 ? 
5 less 4? 5 less 5? 

The sign — takes the place of *^ less.^^ Thus, 5 less 
1 are 4 is written 5 — 1=4. 

i<?. Kead 5-2 = 3; 5-3 = 2; 4-2 = 2; 4- 
3 = 1; 3-1=2; 4-1=3. 

14-' Write 5 less 1 are 4, using the signs ; 5 less 2 are 3 ; 
5 less 4 are 1 ; 4 less 8 are 1 ; 3 less 2 are 1. 

Copy and complete : 

2 + 1= 3 + 2 = 

3 + 1 = 3-1 = 

4 + 1 = 3 - =1. 
2 + 2= 4- =3. 

THE NUMBER SIX. 
• ••••• 6. 

1. How many are 5 blocks and 1 block? 

Make six dots. 

The figure 6 represents six. 

2. How many are 4 cents and 2 cents? 

3. How many are 3 balls and 3 balls ? 
4,. How many, then, are 5 + 1? 4 + 2? 3 + 3? 



4- =2. 

4- =1. 

5- =4. 
5- =3. 



THE NUMBER SIX. 
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6. How many are 6 blocks less 1 block? 

6. How many are 6 cows less 2 cows ? 

7. How many are 6 dogs less 3 dogs ? 

8. How many are 6 boys less 4 boys ? 

9. How many are 6 boxes less 5 boxes? 

10. How many, then, are 6-1? 6 — 2? 6-3? 
6-4? 6-5? 6-6? 



11. Take 6 blocks. Put them into two equal piles. 
How many are there in each pile? 

12. How many are 2 times 3 blocks? 

13. How many are 2 times 3 ? 

Put the 6 blocks into three equal piles. 

14-* How many are there in each pile ? 

15. How many ai'e 3 times 2 blocks ? 

16. How many are 3 times 2 ? 2 times 3 ? 

17. How mafty are 6 times 1 ? 



William has six cents. 

18. To each of how many boys can he give 2 cents? 

19. How many twos in 6 ? 

20. To each of how many boys can he give 3 cents? 

21. How many threes in 6 ? 

22. How many ones in 6 ? 



23. If you divide a square inch into 
three equal parts, what part of a square 
inch will (ytie part be? How many 
thirds in a square inch? 



one-third 



one-third 




A Square Inch. 
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Divide 6 dots into iJiree equal parts, thus — 

• •/••/•• 

^4" What is one of these equal parts called ? 
^5. How many dots are there in each part? 

26. What is one-third of 6 dots ? 

27. What is one-third of 6 ? 

28. If you have 6 cents and spend one-third of them, 
how many do you spend? 

29. How many cents have you remaining? 

One-third is written thus : ^. 
One-half is written thus : J. 

SO. Whatis Jof 4? 
31. Whatis Jof 6? 
82. Whatis Jof 6? 

Copy and complete : 

5 + 1= 6-= 3. 4+= 6. 

4 + 2= 6-= 4. S times 2 = 

3 + 3= 6-2= J of 6 = 

6- =5. 6-1= iof6 = 

THE NUMBER SEVEN. 

• •••••• 7. 

1. How many are 6 blocks and 1 block? 

Make seven dots. 

The figure 7 represents sevefn. 



2. How many are 5 caps and 2 caps? 

3. How many are 5 and 2 ? 

4. How many are 4 apples and 3 apples? 
6. How many are 4 and 3 ? 



THE NUMBER SEVEN. 13 

6. How many are 7 melons less 1 melon ? 

7. How many are 7 boys less 2 boys ? 

8, How many are 7 cows less 4 cows ? 

9, How many are 7 cents less 3 cents? 
10. How many are 7 cups less 6 cups ? 

ii. How many are 7 oranges less 5 oranges? 
- 12. How many, then, are 7 - 1? 7-3? 7-5? 
7-2? 7-4? 7-6? 

13. If a top costs 2 cents and a ball 5 cents, how much 
will they both cost? 

H- Mary paid 1 cent for a pen and 6 cents for a holder; 
how much did they both cost ? 

15. Ruth paid 3 cents for an apple and 4 cents for an 
orange; how much did they both cost? 

16. Ross had 7 marbles and lost 2 of them ; how many 
had he left? 

Copy and complete : 

6 + 1= 6+ =7. 7-4 = 

5 + =7. 7 - 3 - 3 + 4 = 

4 + 3= 7-1= 4+= 7. 

5 + 2= 2+ =7. 7-2 = 

17. Copy the following groups, and write under each 
group the figure representing the number of dots in the 
group: 



18. Copy the following figures, and place as many dots 
under each figure as it represents: 

12 3 4 5 6 7 
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THE NUMBER EIGHT. 
• ••••••• 8. 

1, How maDy are 7 blocks and 1 block ? 

Make eight dots. 

The figure 8 represents eighi. 



2. How many are 6 cows and 2 cows? 

3. How many are 6 and 2 ? 

4. How many are 5 flags and 3 flags ? 

5. How many are 5 and 3 ? 

6. How many are 4 boys and 4 boys ? 

7. How many ai'e 4 and 4 ? 



8. How many are 8 blocks less 1 block ? 

9. How many are 8 cherries less 3 cherries? 

10. How many are 8 sleds less 2 sleds ? 

11. How many are 8 kites less 5 kites ? 

12. How many are 8 dolls less 4 dolls? 

13. How many are 8 caps less 7 caps ? 
14,. How many are 8 pears less 6 pears ? 

15. How many, then, are 8 less 4 ? 8 less 5 ? 8 less 6 ? 
8 less 3? 8 less 7? 8 less 1 ? 8 less 2? 

16. How many are 4 blocks and 4 blocks ? 

17. How many, then, are 2 times 4 blocks? 

18. How many are 2 times 4 apples? 

19. How many are 2 times 4 ? 

The sign X takes the place of the word ^Himea.^^ 
Thus, 2 times 4 are 8 is written 2X4 = 8. 

^0. Read 2X2 = 4; 2X3 = 6; 2X4 = 8; 
3X2 = 6; 3X1=3; 4X1=4; 5X1=5. 



THE NUMBER EIGHT. 
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21. Write 2 times 3 are 6, using the signs ; 2 times 4 are 
8 ; 3 times 2 are 6. 

22. If an orange costs 4 cents, how many oranges can you 
buy for 8 cents ? 

23. If a pear costs 2 cents, how many pears can you buy 
for 8 cents? 

24,. How many 4's in 8 ? 
2S. How many 2's in 8 ? 



26. If you divide a square inch into 
four equal parts, what part of a square 
inch will oofpaA be? 

27. How many fourths in a square 
inch? Write one-fourth. 

28. Divide a circle into four equal 
parts. What part of the circle is one 
of these equal parts? 

29. How many fourths in a circle? 

30. If you have 8 cents and spend 
one-fourth of them, how many do you 
spend? 

; 31. How many do you have left ? 
32. If a melon costs 8 cents, how 
much must you pay for J of a melon ? 



one 
fourth 


1 
4 


1 
A- 


■ 



A Square Inch. 




A Circl«L 



Copy and complete : 




7 + 1 = 


5 + 3- 


2X4 = 


6 + 2- 


2+ -8. 


J of 8 = 


5+ =8. 


8 -3. 


J of 8 = 


4+ -8. 


4 + 4 


2 is J of 


8- -7. 


8- =6. 


4 is J of 
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THE NUMBER NINE. 
• •••••••• 9. 

i. How many are 8 blocks and 1 block ? 

Make nine dots. 

The figure 9 represents nine. 



2. How many are 7 men and 2 men ? 

5. How many are 7 and 2 ? 

^. How many are 6 apples and 3 apples? 

6, How many are 6 and 3 ? 

6. How many are 6 tops and 4 tops? 

7. How many are 6 and 4 ? 



8, How many are 9 blocks less 1 block ? 

9. How many are 9 pears less 4 pears ? 

10. How many are 9 apples less 2 apples? 

11. How many are 9 coats less 7 coats? 

12. How many are 9 cards less 6 cards? 

13. How many are 9 cans less 6 cans? 
i4« How many are 9 cows less 8 cows ? 

15. How many, then, are 9 less 1 ? 9 less 2 ? 9 less 4? 
9 less 7? 9 less 8? 9 less 3? 9 less 5? 9 less 6? 9 
less 9? 

16. If John takes 3 blocks at a time for three times, how 
many blocks will he have ? 

17. How many, then, are 3 times 3 blocks? 

18. How many are 3 times 3 cents? 

19. How many are 3 times 3 ? 

W. At 3 cents each, how many oranges can you buy for 
9 cents? 






\ 
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St. How many 3's in 9 ? 
£2. What is i of 9? * 

25. If you have 9 marbles and give J of them away, 
how many will you have left? 

24. What is 9 divided by 3 ? That is, how many 3's 
in 9? 

9 divided by 3 equals 3 is written 9 -*- 3 = 3. The 
sign -^ takes the place of the words " divided byJ^ 

^5. Read 8-^2 = 4; 6-2 = 3; 4-h2 = 2; 6-^ 
3 = 2; 9-^3 = 3. 

26. Write 9 divided by 3 equals 3, using the signs; 8 
divided by 4 equals 2 ; 6 divided by 3 equals 2 ; 6 divided 
by 2 equals 3 ; 4 divided by 2 equals 2. 

27. If an orange costs 4 cents and a melon 5 cents, how 
much will they both cost? 

28. Mary had 6 peaches after she had given her brother 
3 ; how many had she at first? 

29. James had 9 cents and spent 4 of them for candy ; 
how many had he left? 

SO. If a lead pencil costs 3 cents, what will Robert pay 
for 3 lead pencils ? 

31. Charles bought oranges at 3 cents apiece; how many 
could he get for 9 cents ? 

Copy and complete : 

8 + 1= 4+= 9. 7+= 9. 

3+ =9. 5 + 4= 3X3 = 

3 + 6= 9-3= 9 + 3 = 

9-1= 9-5= iof9 = 

7 + 2= 6+= 9. 9-+-^ 3. 

The figure is called zero or cipher, and means noihingy 
or that there are none to count. 
2 
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REVIEW. 

Copy the following figures^ and make as many dots under 
each figure as it represents : 

1234567890 



Copy and complete : 










1 +2- 


2 + 3- 




3-2 = 




4-8 = 


2 + 2- 


3 + 3 = 




4-2- 




5-3 = 


3 + 2- 


4 + 3- 




5-2- 




6-3 = 


4 + 2- 


5 + 3 = 




6-2- 




7- 3 = 


5 + 2- 


6 + 3- 




7-2- 




8-3 = 


6 + 2- 


4 + 4- 




8-2- 




9-3 = 


7 + 2 = 


5 + 4- 




9-2- 




5-4 = 


6-4- 


9-5- 




2X1- 




4X1 = 


7-4- 


7-6- 




2X2- 




4X2 = 


8-4- 


8-6 = 




2X3- 




Jof4- 


9-4- 


9-6- 




2X4 




Jof6 = 


6-5- 


8-7- 




3X1- 




J of 8 = 


7-5- 


9-7- 




3X2 




Jof6- 


8-5- 


9-8- 




3X3- 




iof9 = 


9-2- 


8-1- 




5X1- 




J of 2 = 


6+ 8. 


9- - 


6. 


7+ - 


9. 


4X -8. 


7- -5. 


8-*- 


4. 


7- = 


4. 


3- -2. 


2X 8. 


6 + 


9. 


3+ - 


8. 


1 is J of 


9-^ -3. 


2 + 


9. 


IX - 


5. 


2 is J of 


8^ -2. 


2X 


4. 


2X 


6. 


4 is J of 


6+ -9. 


6-^ 


3. 


3X 


9. 


3 is i of 


9- -3. 


8- 


3. 


9-^ - 


3. 


3 is J of 


9- -4. 


8- = 


4. 


6- - 


3. 


2 is i of 
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READING AND WRITING NUMBERS FROM 10 



1. How many are 9 hats and 1 hat ? 
Tefti is written thus : 10. 



2. How many are 10 dots and 1 dot? 
Eleven is written thus : 11. 

5. How many are 11 dots and 1 dot? 
Twelve is written thus : 12. 

4. How many are 12 dots and 1 dot? 
Thirteen is written thus : 13. 

6. How many are 13 dots and 1 dot? 
Fourteen is written thus : 14. 



c 



r« • • • • 
L« • • • • 






TO 20. 
10. 

• 11. 
• • 12. 



13. 



14. 



When two figures are toritten side by side, the one on the 
right denotes ones or units, and the one on the left denotes 
tens. 

6. Write one ten and five units, or fifteen. 

7. Write one ten and six units, or sixteen. 

8. Write one ten and seven units, or seventeen. 

9. Write one ten and eight units, or eighteen. 
10. Write one ten and nine units, or nineteen. 
n. Eead 



10 


14 


16 


17 


11 


16 


19 


17 


12 


19 


18 


16 


12 


13 


14 


16 



THE NUMBER TEN. 



10. 



1. Horace had 9 cents and found 1 cent; how many 
cents did he then have? 9 + 1 = ? 



20 ELEMENTAKY RESULTa 

2, May had 8 pinks and Euth gave her 2 more ; how 
many did she then have? 8 + 2 = ? 

5. A farmer had 7 horses and bought 3 more ; how many 
did he then have? 7 + 3 = ? 

^. There are 6 girls and 4 boys in a class ; how many 
pupils in the class? 6 + 4 = ? 

6. Ross has 5 cents in one hand and 5 cents in the other; 
how many cents has he in both hands? 6 + 5 = ? 



6. Arthur had 10 cents and lost 1 cent ; how many cents 
had he remaining ? 10 — 1 = ? 

7. How many must you take from 10 to leave 8 ? To 
leave 7? To leave 6? To leave 6? To leave 4? To 
leave 3? 

8. If one orange costs 5 cents, what will 2 oranges cost ? 
2X5= ? 

9. If an apple costs 2 cents, what will 5 apples cost? 
5X2= ? 

10. If a pencil costs 5 cents, how many pencils can you 
buy for 10 cents? 10 -^ 5 = ? 

11. At 2 cents each, how many pieces of candy can you 
buy for 10 cents ? 10 -^- 2 = ? 

12. There are 10 cents in a dime; how many cents in | 
of a dime? J of 10 = ? 

Copy and complete : 

9 + 1= 2+ =10. 10h-2 = 

10-1= 5X2= J of 10 = 

2X5= 10-5= 5+5 = 

10- =4. 7 + 3= 10-4 = 

8 + 2 = 3 + =10. 10 -^ 5 = 
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THE NUMBERS ELEVEN AND TWELVE. 

[I m I] « ''- C m I] I '^' 

1. How many are 9 balls and 2 balls? 9 + 2 = ? 

2. How many are 8 books and 3 books ? 8 + 3 = ? 

5. How many are 7 bells and 4 bells? 7 + 4 = ? 
4. How many are 6 doors and 5 doors? 6 + 5 = ? 

6. How many are 9 pens and 3 pens? 9 + 3 = ? 

6. How many are 8 boxes and 4 boxes? 8 + 4 = ? 

7. How many are 7 days and 5 days ? 7 + 5 = ? 

8. How many are 6 boys and 6 boys? 6 + 6 = ? 



9. A boy had 11 marbles and gave 2 away; how many 
had he remaining? 11 — 2 = ? 

10. How many are 11 less 2? 11 less 4? 11 less 3? 

11 less 5? 11 less 6? 

11. How many are 12 less 4? 12 less 3? 12 less 5? 

12 less 6? 

12. At 6 dollars each, what must I pay for 3 sheep? 
2X6= ? 

1^. What will 3 hats cost at the rate of 4 dollars each? 
3X4= ? 

14. What will 6 books cost at the rate of 2 dollars each ? 
6X2= ? 

15. There are 12 months in a year. How many months 
in ^ of a year? In J of a year? In J of a year ? 

16. 12 things make a dozen. How many things in J of 
a dozen ? In ^ of a dozen ? In J of a dozen ? 

17. 12 is how many times 2 ? 3? 4? 6? 

18. How many are 12 less 7? 12 less 8? 12 less 9? 
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Copy and complete : 




9+2 8+3 


7 + 4= 6 +6 


11-2 3+ -11. 


4 + = 11. 11 - 5 


3 + - 12. 4 + - 12. 


12 - 6 - 12-6 


.2X6- 3X4- 


12 H- 6 - 12 H- 3 



THE NUMBERS THIRTEEN AND FdURTEEN. 

i. How many are 9 cents and 4 cents ? 9 + 4 = ? 
^. How many are 8 yards and 5 yards ? 8 + 6 = ? 
3. How many are 7 roses and 6 roses ? 7 + 6 = ? 
^. How many are 9 eggs and 5 eggs ? 9 + 5 = ? 

5. How many are 8 yards and 6 yards ? 8 + 6 = ? 

6. How many are 7 lambs and 7 lambs ? 7 + 7 = ? 



7. Harry had 13 quarts of berries and sold 4 of them ; 
how many remained ? 13 — 4 = ? 

8. In a class of 13 pupils 6 are boys ; how many girls in 
the class? 13-6= ? 13 less 5 = ? 13 - 5 = ? 

9. James is 14 years old, and his brother is 6 years 
younger ; how old is his brother ? 14 ■— 6 = ? 

10. A farmer had 14 cows and sold 6 of them; how 
many had he remaining? 14 — 6 = ? 

11. Harold had 14 marbles and gave Oram 7 of them ; 
how many had he left? 14 - 7 = ? 



W. 7 days make a week; how many days in 2 weeks? 
2X7= ? 

13, How many cents in 7 two-cent pieces? 7X2= ? 



THE NUMBERS FIFTEEN AND SIXTEEN. 23 

H, If a ball costs 2 coits, how many balls can you buy 
with 14 cents? 14 -+- 2 = ? 

15. At 7 cents a pound, how many pounds of sugar can 
you buy with 14 cents? 14 -^ 7 = ? 

16. What is i of 14? 

Copy and complete : 

9+4= 8+6= 7+6= 9+5= 

8 + 6= 7 + 7= 14-5= 6+ =13. 

7 + =14. 13 - 6 = 6 + =14. 4 + =13. 

2X7= J of 14= 14h-2= 14-s-7 = 

THE NUMBERS FIFTEEN AND SIXTEEN. 

Jf. How many are 9 oranges and 6 oranges? 9 + 6 = ? 
^. How many are 8 marbles and 7 marbles ? 8 + 7 = ? 
S. How many are 9 birds and 7 birds? 9 + 7 = ? 
J^. How many are 8 lamps and 8 lamps? 8 + 8 = ? 



5. Louis had 15 marbles and gave 6 of them to Gilbert; 
how many had' he left? 16 - 6 = ? 

6. A tailor had 15 coats and sold 7 of them ; how many 
had he left? 15-7= ? 

7. A farmer had 16 sheep and sold 7 of them ; how many 
had he left? 16-7= ? 

8. How many are 16 less 8 ? 16 — 8 = ? 

9. At 3 dollars each, what will 5 hats cost? 5X3=^? 
3X5= ? 

10. At 2 cents apiece, what must be paid for 8 oranges? 
8X2= ? 2X8? 



24 BLEMENTARY RESULT& 

11. Make a 4-inch square and divide it into square inche& 
How many square inches in it? 4X4= ? 





Pound. Half-pound. Quarter-pound. 2 ounces. 

12, There are 16 ounces in a pound ; how many ounces 
in J of a pound ? In J of a pound ? J of 16 = ? J of 
16= ? 

13. If a quart of milk costs 5 cents, how many quarts 
can you buy for 15 cents? 15 -*- 5 == ? 

i^. What is 4 of 15? | of 15 =^ ? 

Copy and complete : 

9 + 6 = 8 + =16. 16 -^ =2. 

16-7= J of 15= 8-h =16. 

5X3= 16^ 2= 9+ =15. 

16h-=4. 9+7= iofl6 = 

4X4= 15-7= 15-^- =5. 

8 + 7 = i of 16 = 5 X =15. 

THE NUMBERS SEVENTEEN AND EIGHTEEN. 

[• ! ! I !] m * '^ [!!!!!]!!!!'» 

1. How many are 8 men and 9 men ? 8 + 9 = ? 
S. How many are 9 boys and 9 boys ? 9 + 9 = ? 



S. Euth had 17 cents and spent 8 of them ; how many 
had she left? 17-8= ? 



REVIEW. 25 

- 4- Lawrence had 18 pigeons and 9 of them flew away; 
how many had he left? 18 - 9 = ? 

6. A teacher has 2 classes with 9 pupils in each class ; 
how many in both? 2X9= ? 9X2= ? 

6. At 6 dollars a pair, what will 3 pairs of shoes cost? 

7. Charles Jiad 18 cents and spent J of them ; how much 
had he left? 

8. What is J of 18 apples? ^ of 18 = ? 

9. 18 is how many times 3 ? 6 ? 9 ? 

Copy and complete : 



9 + 8- 9 + 9- 18 


- 9 = 


17 - 8 - 


2X9 3X6- 18- 


• ^— 


-9. 18 -H - 2. 


18^6- 18 


^ 3 - J of 18 - 


Jofl8=» 




REVIEW. 






1. 8-3+? 


8=6+? 


8- 


4 +? 


8 7+? 


g. 9 2 +? 


9- 3+? 


9- 


6+? 


9 4+? 


S. 10- 5+? 


10- 6+? 


10- 


7+? 


10 8+? 


4.U- 8 +? 


11 - 9 +? 


11 - 


6+? 


11 - 5+? 


6. 12- 9+? 


12- 8 +? 


12 = 


7 +? 


12- 6+? 


6. 6 - 12 - ? 


6 -13-? 


6- 


8-? 


6 -14-? 


7. 7-9-? 


7-11 -? 


7- 


12-? 


7 13-? 


8. 8 = 10 -? 


8 -12-? 


8- 


16-? 


8 -17-? 


9. 9 -12-? 


9 -16-? 


9 


13-? 


9 -14-? 


10. 5 -14-? 


5 -10-? 


5- 


12-? 


5 13-? 


11. 12- 4X? 


12- 2X? 


12- 


3X? 


12- 6X? 


12. 18- 3X? 


18- 2X? 


18- 


6X? 


18- 9X? 


IS. 16- 2X? 


16- 4X? 


16- 


8 X? 


16 2X? 


U. J of 18-? 


iof 6-? 


iof 


9-? 


J of 12-? 


16. J of 16-? 


J of 18-? 


iof 


8-? 


iof 12-? 
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ADDITION TABLR 



1 + 1= 2 


1 + 2= 3 


1 + 3= 4 


1 + 4= 5 


1+ 6= 6 


2 + 1=3 


2 + 2= 4 


2 + 3= 5 


2 + 4= 6 


2+ 6« 7 


3 + 1-4 


3 + 2=5 


3 + 3- 6 


3 + 4= 7 


3+5=8 


4+1=5 


4 + 2= 6 


4 + 3= 7 


4 + 4= 8 


4+5=9 


5 + 1=6 


5 + 2=7 


5 + 3= 8 


5 + 4=9 


5 + 5 = 10 


6+1=7 


6 + 2= 8 


6 + 3= 9 


6 + 4 = 10 


6+ 5 = 11 


7 + 1=8 


7 + 2= 9 


7 + 3 = 10 


7 + 4 = 11 


7 + 5 = 12 


8 + 1=9 


8 + 2 = 10 


8 + 3 = 11 


8 + 4 = 12 


8 + 5 = 13 


9 + 1 = 10 


9 + 2 = 11 


9 + 3 = 12 


9 + 4 = 13 


9 + 5 = 14 


i + 6 = 7 


1 + 7=8 


1 + 8=9 


1 + 9 = 10 


1 + 10 = 11 


2 + 6= 8 


2 + 7=9 


2 + 8 = 10 


2 + 9 = 11 


2 + 10 = 12 


3 + 6=9 


3 + 7 = 10 


3 + 8 = 11 


3 + 9 = 12 


3 + 10 = 13 


4 + 6 = 10 


4 + 7 = 11 


4 + 8 = 12 


4 + 9 = 13 


4 + 10 = 14 


5 + 6 = 11 


5 + 7 = 12 


5 + 8 = 13 


5 + 9 = 14 


5 + 10 = 15 


6 + 6 = 12 


6 + 7 = 13 


6 + 8 = 14 


6 + 9 = 15 


6 + 10 = 16 


7 + 6 = 13 


7 + 7 = 14 


7 + 8 = 15 


7 + 9 = 16 


7 + 10 = 17 


8 + 6 = 14 


8 + 7 = 15 


8 + 8 = 16 


8 + 9 = 17 


8 + 10 = 18 


9 + 6-15 


9 + 7 = 16 


9 + 8 = 17 


9 + 9 = 18 


9 + 10 = 19 











Sight Addition. 










4 


4 


7 


8 


5 


4 


7 


8 


5 


2 


4 


8 


5 


6 


3 


2 


7 


4 


2 


3 


3 


9 


6 


5 


9 


10 






















2 


4 


8 


4 


7 


6 


7 


8 


9 


4 


6 


7 


6 


3 


4 


6 


6 


6 


7 


8 


9 





9 


8 



3 


6 


5 


6 


9 


6 


9 


7 


6 


8 


7 


9 


9 


3 


3 


6 


4 


5 


3 


3 


9 


8 


9 


5 


9 


7 


4 


8 


6 


7 


7 


8 


9 


6 


8 


9 


4 


6 


5 


8 


8 


5 


7 


5 


7 


9 


_7 


9 



SUBraACTION TABLE. 
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SUBTEACTION TABLE. 



1-1 = 


2-2 = 


3-3 = 


4-4 = 


5-5 = 


2-1 = 1 


3-2 = 1 


4-3 = 1 


5-4 = 1 


6-6 = 1 


3-1 = 2 


4-^2 = 2 


5-3 = 2 


6-4 = 2 


7-5 = 2 


4-1 = 3 


5-2 = 3 


6-3-3 


7-4 = 3 


8-6 = 3 


5-1 = 4 


6-2 = 4 


7-3 = 4 


8-4 = 4 


9-5 = 4 


6-1 = 6 


7-2 = 6 


8-3 = 5 


9-4 = 6 


10 - 5 = 6 


7-1 = 6 


8-2 = 6 


9-3 = 6 


10 - 4 = 6 


11 - 5 = 6 


8-1 = 7 


9-2 = 7 


10-3 = 7 


11 - 4 = 7 


12 - 5 = 7 


9-1 = 8 


10 - 2 = 8 


11-3 = 8 


12 - 4 = 8 


13 - 5 = 8 


10 - 1 = 9 


11 - 2 = 9 


12 - 3 = 9 


13 - 4 = 9 


14 - 5 = 9 


6-6 = 


7-7 = 


8-8 = 


9-9 = 


10 - 10 = 


7-6 = 1 


8-7 = 1 


9-8 = 1 


10 - 9 = 1 


11 - 10 = 1 


8-6 = 2 


9-7 = 2 


10-8 = 2 


11-9-2 


12 - 10 = 2 


9-6 = 3 


10 - 7 = 3 


11-8 = 3 


12 - 9 = 3 


13 -JO = 3 


10 - 6 = 4 


11 - 7 = 4 


12 - 8 = 4 


13 - 9 = 4 


14 - 10 =. 4 


11-6-6 


» 12 - 7 = 5 


13-8.= 5 


14 - 9 = 5 


15 - 10 = 5 


12 - 6 = 6 


13 - 7 = 6 


14 - 8 = 6 


15 - 9 = 6 


16 - 10 = 6 


13 - 6 = 7 


14 - 7 = 7 


15 - 8 = 7 


16-9-7 


17 - 10 = 7 


14-6-8 


15 - 7 = 8 


16 - 8 = 8 


17 - 9 = 8 


18 - 10 = 8 


15 - 6 = 9 


16 - 7 = 9 


17 - 8 = 9 


18 - 9 = 9 


19 - 10 = 9 



Sight SuBTRAcnoN. 

From 12 11 10 10 16 11 11 
Take ^ j* _5 J _9 _2 _4 

5 7 



9 11 12 
7 8 3 



From 13 11 12 13 14 16 13 14 16 14 
Take 6648696987 



From 15 16 16 17 12 13 14 16 16 18 
Take 7898756879 
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READING AND WRITING NUMBERS PROM 20 TO lOO. 

1. Nineteen is equal to one 

ten and nine units or ones, f I • 

, . .^. ., -Q ^ U • • • •J • • • • 
and is written thus: 19. ^g 

^. If you make 10 dots in 
one group and 10 dots in an- r# • • • •"! 

other group, how many dots 20. 

will you have? How many !•••••] 
tens? 

3, Two tens J or twenty ^ is written thus : 20. What does 
the 2 denote? What does the denote? 



^. Express two tens and L« • • • •J 

one, or twenty-one. r# • • • #1 



5. Express two tens and L« • • • •J 
two, or twenty^wo. r^ • • • •i 



6, Express two tens and three, or twenty-three, 

7. In 23 what does the 3 denote? What does the 2 
denote? 



8. How many tens and imits in— 

24? 27? 30? 53? 55? 
25? 28? 38? 47? 59? 
26? 29? 42? 82? 45? 



63? 


70? 


85? 


61?. 


76? 


97? 


73? 


77? 


34? 



MULTIPLICATION AND DIVISION TABLFA 
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9. Read: 

63 60 92 86 
78 19 86 31 
46 27 47 40 

10. Express with figures : 

Twenty-five. Thirty. 

Twenty-six. 

Twenty-seven. 

Twenty-eight. 

Twenty-nine. 



50 
66 
67 



99 
17 
20 



30 
40 

77 



80 
96 
90 



Forty. 
Fifty. 
Sixty. 
Seventy. 



Eighty. 

Ninety. 

Forty-five. 

Fifty-seven. 

Sixty-nine. 



Thirty-one. 

Sixty-four. 

Seventy-three. 

Eighty-six* 

Ninety-nine. 



11. Count by 2's to 18. Thus, 2, 4, 6, 8, etc. 



12. Count by 2's from 1 to 19. 

13. Count by 3's from to 18. 
U. Count by 4's from to 20. 
16. Count by 4^s from 2 to 18. 
16. Count by 6's from to 20. 



Thus, 1, 3, 5, 7, etc. 
From 1 to 19. 
From 1 to 17. 
From 3 to 19. 
From 1 to 16. 



MULTIPLICATION AND DIVISION TABLES. 

The pupil may make the multiplication and division 
tables, as the Tables of 2 and 3 are made. 



TABLE OF 2. 



1 + 1 


or 


2X1- 2 


2-H2-1 


24-2 


or 


2X2- 4 


4-S-2-2 


3 + 3 


or 


2X3- 6 


6^2-3 


4 + 4 


or 


2X4- 8 


8-^-2-4 


5 + 5 


or 


2 X 5 - 10 


10 -»- 2 - 5 


6 + 6 


or 


2 X 6 - 12 


12 ^- 2 - 6 


7 + 7 


or 


2 X 7 - 14 


14 -H 2 - 7 


8 + 8 


or 


2 X 8 - 16 


16 H- 2 - 8 


9 f 9 


or 


2 X 9 - 18 


18 : 2-9 
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ELEMENTARY RESULTS. 



1. What will 2 pencils cost at 3 cents each ? At 4 cents? 
At 9 cents? At 7 cents? At 8 cents? At 6 cents? At 
5 cents? 

^. At 2 cents apiece, how many apples can you buy for 
12 cents? For 10 cents? For 8 cents? For 18 cents? 
For 16 cents? For 14 cents? For 6 cents? 



Multiply 12 7 

By J ^ J 

2 4 14 



4 
2 



9 
2 



6 

2 



3 
2 



8 
2 



5 
2 



TABLE OF a 



1 + 1 + 1 or 


3X1- 3 


3^ 


-3 = 1 


2 + 2 + 2 or 


3X2= 6 


6h 


-3-2 


3 + 3 + 3 or 


3X3-9 


9h 


h3-3 


4 + 4 + 4 or 


3 X 4 - 12 


12- 


1-3-4 


5 + 5 + 5 or 


3 X 5 - 15 


15- 


h3-5 


6 + 6 ^- 6 or 


3 X 6 - 18 


18- 


1-3-6 


7 + 7 + 7 or 


3 X 7 - 21 


21- 


^-3-7 


8 + 8 + 8 or 


3X8-24 


24- 


-3-8 


9 + 9 + 9 or 


3 X-9 - 27 


27 -H 3 - 9 



1. What will 3 pounds of sugar cost at 4 cents a pound ? 
At 6 cents? At 9 cents? At 8 cents? At 5 cents? At 
7 cents ? At 3 cents ? 

2. At 3 dollara apiece, how many hats can you buy for 9 
dollars? For 12 dollars? For 21 dollars? For 27 dol- 
lars ? For 18 dollars ? For 24 dollars ? For 15 dollars? 



Multiply 1 9 

By J J 

3 27 



2 8 3 7 4 6 5 

3 3 3 3 3 3 3 



TABLES OF FOUB AND FIVE. 
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TABLE 


OF 4. 

9 


TABLE 


OF 5. 


4X1- 4 


4H-4-1 


5X1=5 


5-i-5-l 


4X2- 8 


8^4-2 


6 X 2 = 10 


10 -*- 5 = 2 


4 X 3 - 12 


12 -^ 4 = 3 


5 X 3 = 15 


15 : 5-3 


4 X 4 - 16 


16h-4 = 4 


5 X 4 - 20 


20-4-5-4 


4 X 5 - 20 


20 : 4-5 


6 X 6 - 25 


25^-5 = 5 


4 X 6 - 24 


24 : 4-6 


5 X 6 - 30 


30 ^ 5 - 6 


4 X 7 = 28 


28-!-4-7 


5 X 7 - 35 


35 H- 5 = 7 


4 X 8 - 32 


32 -!- 4 - 8 


5 X 8 - 40 


40 H- 5 - 8 


4X^^36 


36 -V 4 - 9 


5 X 9 - 45 


45^5-9 



1. What will 4 coats cost at 5 dollars apiece ? At 8 dol- 
lars? At 7 dollars? At 9 dollars? At 6 dollars? 

^. How many trees are there in 5 rows if there are 6 
trees in each row? If 5 trees? If 8 trees? If 9 trees? 
If 7 trees? If 4 trees? If 3 trees? 

3. There are 4 quarts in one gallon ; how many gallons 
in 16 quarts? In 20 quarts t In 12 quarts? In 24 
quarts? In 36 quarts? In 32 quarts? In 28 quarts? 

^. How many five-cent pieces can you get in exchange 
for 15 cents? For 45 cents? For 10 cents? For 30 
cents? For 25 cents? For 35 cents? For 40 cents? 

Multiply 293847567 
By AJJ-^AAAIA 

Multiply 293847567 

By AJ^IAAAAAA 

Divide — 



5)JL5 4)12 5)20 4)16 4)20 5)30 4)24 
4)36 5)40 4)^ 5)36 4)28 5)25 5)46 
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TABLE 


OF 6. 


TABLE 


OP 7. 


6X1= 6 


6^6 = 1 


7X1= 7 


7-*-7-l 


6 X 2 = 12 


12 ^ 6 = 2 


7 X 2 = 14 


14 -ir 7 - 2 


6 X 3 = 18 


18 -+- 6 = 3 


7 X 3 = 21 


21 -+- 7 - 3 


6 X 4 = 24 


24 -H 6 = 4 


7 X 4 = 28 


28 -s- 7 — 4 


6 X 6 = 30 


30 H- 6 = 5 


7X5-36 


35-k7 = 6 


6 X6-36 


36 : 6-6 


7 X 6 - 42 


42 -i- 7 - 6 


6 X 7 = 42 


42 -.- 6 = 7 


7 X 7 = 49 


49 -*- 7 - 7 


6X8 = 48 


48-^-6-8 


7X8 = 56 


66 ^- 7 - 8 


6 X 9 - 54 


64 H- 6 - 9 


7 X 9 - 63 


63g|^-9 



1, What will 6 books cost at 5 cents each? At 9 cents? 
At 4 cents? At 8 cents? At 6 cents? At 7 cents? 

2. What will 7 melons cost at 6 cents each? At 5 cents? 
At 7 cents? At 4 cents? At 8 cents? At 9 cents? 

3, At 6 cents a quart, how many quarts of berries can 
you buy for 18 cents? For 42 cents? For 48 cents? 
For 36 cents? For 54 cents? For 30 cents? 

4. There are- 7 days in a week ; how many weeks in 14 
days? In 63 days? In 21 days? In 56 days? In 28 
days? In 49 days? In 36 days? In 42 days? 

Multiply 28374659 
By 67676766 



12 56 










Multiply 2 8 
By 7 6 


3 

7 


7 
6 


4 6 5 
7 6 7 


9 
6 


Divide — 










6)12 7)21 6)30 
2 3 


7)14 


6)24 


7)28 6)48 


7)35 


7)66 6)18 7)49 


6)36 


7)63 


6)54 7)42 


6)42 



TABLES OF EIGHT AND NINE. 



33 



TABLE OF 8. 



TABLE OF 9. 



8X1 
8X2 

8X3 
8X4 
8X5 
8X6 
8X7 
8X8 
8X9 



8 
16 
24 
32 
40 
48 
56 
64 
72 



8- 


i-8 


-1 


16- 


!-8 


-2 


24- 


i-8 


-3 


32 -i 


-8 


-4 


40-. 


^8 


-5 


48-4 


-8 


-6 


56 H 


-8 


-7 


64 H 


-8 


-« 


72 H 


-8 


-9 



9X1 
9X2 
9X3 
9X4 
9X5 
9X6 
9X7 
9X8 
9X9 



9 

18 
27 
36 
45 
54 
63 
72 
81 




1. What will 8 coats cost- at 5 dollars apiece? At 9 dol- 
lars? At 6 dollars? At 7 dollars? At 8 dollars? At 4 
dollars? At 3 dollars? 

^. What will 9 sheep cost at 7 doUai's a head ? At 9 
dollars? At 6 dollars? At 8 dollars? At 5 dollars? At 
7 dollars ? At 4 dollars ? At 3 dollars ? 

3, Henry has 9 five-dollar gold-pieces ; how many dol- 
lars has he in all? 

4. A suit of clothes was paid for with 8 five-dollar bills ; 
how many dollars did it cost ? 

5. There are 8 quarts in a peck ; how many pecks in 16 
quarts? In 24 quarts? In 32 quarts? In 72 quarts? 
In 64 quarts? In 56 quarts? In 48 quarts? In 40 
quarts? 

6, A horse travels 9 miles an hour; how long will it take 
him to travel 45 miles ? 18 miles? 54 miles? 27 miles? 
63 miles ? 36 miles ? 72 miles ? 81 miles ? 



Multiply 2 


9 


3 


8 


4 


7 


6 


6 


By 8 


9 


8 


9 


8 


9 


8 


9 


16 
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ELEMENTABY BESULia 



Divide — 
9)18 8)16 9)46 8)24 9)36 8)56^ 9)^ 8)32 

9 )27 8)40 9)81^ 8)64 9)46 8)48 9)^ 8)72 

Maltiply 29384756 
By 98989898 



REVIEW. 



Copy and 

1. 12 = 

2. 16 = 

3. 18 = 

4. 24 = 

5. 30 = 
<?. 36 = 

7. 42 = 

8. 48 = 
P. 54 = 

10. 56 = 
iJ. 63 = 
IS. 72 = 



complete : 
3X 12 



4X 
6X 
3X 
5X 
6X 
6X 
8X 
9X 
7X 
7X 
8X 



16 
18 
24 
30 
36 
42 
48 
54 
66 
63 
72 



2X 
8X 
9X 
6X 
6X 
4X 
7X 
6X 
6X 
8X 
9X 
9X 



12 
16 
18 
24 
30 
36 
42 
48 
54 
66 
63 
72 



4 
8 
6 
8 
6 
6 
6. 
6 
6 
7 
7 
8 



12 
16 
18 
24 
30 
36 
42 
48 
64 
66 
63 
72 



6 

4 
2 
3 
6 
9 
7 
8 
9 
8 
9 
9 



IS. Count by 
14: Count by 

15. Count by 

16. Count by 

17. Count by 

18. Count by 

19. Count bv 

20. Count by 

21. Count by 



5's from 
6's from 
7's from 
8's from 
9's from 
B's from 
7^8 from 
8's from 
9^s from 



5 to 100, 

6 to 54. 

7 to 63. 

8 to 72. 

9 to 81. 
4 to 52. 
1 to 50. 
1 to 49. 
1 to 55. 



Thus, 5, 10, 15, eta 
From 5 to 53. 
From 6 to 62. 
From 7 to 71. 
From 8 to 80. 
From.l to 49. 
From 2 to 51. 
From 2 to 50. 
From 2 to 56. 



ROMAN NUMERALS. 
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MULTIPLICATION TABLE. 



2X1- 2 


3)^1-3 


4X1- 4 


5X1= 5 


2X2-4 


3X2-6 


4X2= 8 


5 X 2 - 10 


2X3- 6 


3x3-9 


4 X 3 - 12 


5 X 3 = 15 


2X4- 8 


3 X 4 - 12 


4 X 4 - 16 


5 X 4 - 20 


2 X 5 - 10 


3 X 5 = 16 


4 X 5 - 20 


5 X 5 = 25 


2 X 6 - 12 


3 X 6 - 18 


4X6-24 


5 X 6 - 30 


2 X 7 - 14 


3 X 7 - 21 


4 X 7 - 28 


5X7-35 


2 X 8 - 16 


3 X 8 - 24 


4 X 8 - 32 


5 X 8 - 40 


2 X 9 - 18 


3 X 9 - 27 


4 X 9 - 36 


5 X 9 - 45 


6X1- 6 


7X1- 7 


8X1- 8 


9X1-9 


6 X 2 - 12 


7 X 2 - 14 


8 X 2 - 16 


9 X 2 - 18 


6 X 3 - 18 


7 X 3 - 21 


8X3-24 


9 X 3 - 27 


6X4 = 24 


7 X 4 - 28 


8 X 4 - 32 


9 X 4 = 36 


6 X 6 - 30 


7 X 5- - 35 


8X5-40 


9 X 5 - 45 


6 X 6 - 36 


7 X 6 - 42 


8 X 6 = 48 


9 X 6 - 54 


6 X 7 - 42 


7 X 7 - 49 


8 X 7 - 56 


9 X 7 - 63 


6X8-48 


7 X 8 - 56 


8 X 8 = 64 


9 X 8 - 72 


6X9-54 


7 X 9 - 63 


8 X 9 - 72 


9 X 9 - 81 



ROMAN NUMERALS. 

The Komans wrote numbers with seven capital letters, 
as follows: 

I = 1; V = 5; X = 10; L = 50; C = 100; 

D = 500; M = 1000. 

Other numbers are expressed by writing side by side two 
or more of these letters. 

If a letter is written after another letter of the same or 
greater value, the sum of their values is expressed. Thus, 

II = 2; XI = 11; LX = 60; XXX = 30. 
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ELEMENTABY BESULTS. 



If a letter is written before another letter of greater value, 
the difference of their values ia expressed. Thus, 

IV = 4; IX = 9; XL = «; XC = 90. 
By the Homan method the first 20 numbers are : 



l-i; 


; VI- 6. 


; XT 


-11 

d 


; XVI - 16 


II -2; 


, VII- 7; 


; XTI 


-12; 

d 


; XVII - 17 


III-3J 


; VIII- 8 


; XIII 


= 13 

d 


; XVIII = 18 


IV -4; 


; IX- 9; 


; XIV 


-14 

d 


; XIX - 19 


V = 5. 


; X = 10. 


; XV 


-15] 


; XX - 20. 


Complete 


with figures : 








XXT = 


XL = 


— 


LX = 


LXI 


XXII = 


XTJ = 


TiXX = 


= LXXXIII 


XXTTI = 


XLIV = 


= LXXX = 


XCIV 


XXVI = 


XIV = 


= 


XC = 


XCTX 


XXIX = 


= XLVII = 


LXV- 


C 


XXX = 


xT,rx = 


XCV = 


L 


Complete 


s with Roman i 


lumeralfl 


• 




21 = 


40- 


60- 


61 


- 39- 


22- 


41 - 


70- 


72 


- 51 - 


23- 


42- 


80- 


83 


- 59- 


24- 


43- 


90- 


94 


- 69- 


25- 


44- 


65- 


77 


- 79- 


26- 


45 


75- 


88 


- 89- 


27- 


46- 


85 


96 


98- 


28- 


47- 


95- 


99 


- 31 - 


29- 


48 


35- 


91 


- 36- 



Roman numerals are generally used to 'number chapters 
in books and the hours on the faces of clocks. 
Note. — On a clock-face four is commonly marked II II. 
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TIME OF DAY. 

When a clock has only two hands^ the shorter one is the 
hour-hand and the longer one is the minute-hand. 




1. How many spaces from I to II ? From II to III ? 

^. How many such spaces in the entire circle ? 

S. The minute-hand passes over one of these spaces every 
minute ; how long does it take the minute-hand to go from 
XII to I? From I to II? From II to III? To go 
around the entire circle? 

^. This time is also an hour ; how many minutes, then, 
are there in an hour? In J of an hour? In J of an hour? 

5. How many 5-minute spaces in the large circle? 

6. The hour-hand passes over one of these spaces in an 
hour ; how long does it take the hour-hand to go from I to 
II ? From I to III ? To go around the entire circle ? 

7. This time is ^ of a day; how many hours in a day? 

8. What time is indicated in the picture? 

9. What is the time of day when the minute-hand is at 
XII and the hour-hand at I? Hour-hand at V? At VII? 
Where are the hands at five o'clock ? At nine ? 

10. Where are the hands at 10 minutes past three o'clock ? 



SECTION II. 
FUNDAMENTAL PROCESSES. 

NUMERATION AND NOTATION. 

1. If we desire to know how many trees there are in a 
certain grove or how many leaves upon their branches, we 
must count them, thus, one, two, three, four, five, six, seven, 
eight, nine, and so on until all have been counted. 

These expressions, one, two, three, four, five, six, seven, eight, 
nine, etc., are called Numbers. 

2. In writing numbers we use ten characters called Wig- 
ures. Thus, 

Figures, 1, 2, 3, 4, 5, 6, 7, 8, 9. 0. 

Names, one, two, three, four, five, six, seven, eight, nine, zero. 

3. Numbers greater than nine are expressed by writing two 
or more of these figures side by side. Thus, 

10 = 1 ten, called ten. 

11 = 1 ten and 1 unit, or eleven. 

12 =^1 ten and 2 unitSy or twelve. 

13 = 1 fen and 3 units, or thirteen. 

14 = 1 ten and 4 units, or fourteen. 

And so on to 19, nineteen. 

20 = 2 tens, called twenty. 

21 = 2 tens and 1 unit, or twenty-one. 

22 = 2 tens and 2 units, or twenty-two. 

And so on to 29, twenty-nine. 
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In like manner we have 30, 40, 60, 60, 70, 80, 90, with the 
intervening numbers. 

How many tens and units in — 



16? 


45? 


92? 


43? 


49? 


19? 


21? 


77? 


34? 


54? 


17? 


30? 


80? 


73? 


88? 


10? 


56? 


12? 


37? 


29? 


27? 


40? 


75? 


63? 


50? 


53? 


67? 


79? 


84? 


91? 



In reading a number consisting of tens and units the tens 
and units are read together. Thus, 53 is read "fifty-three." 

Bead the following : 



18 


35 


40 


22 


17 


89 


81 


53 


60 


33 


71 


98 


27 


67 


80 


66 


19 


75 


72 


76 


90 


77 


91 


57 


56 


68 


79 


83 


95 


99 



A figure standing in the third place expresses Hundreds. 
Thus, 

100 = 1 hundred, called one hundred. 

234 = 2 hundred, 3 tens, 4 units, or two hundred and thirty- 
four, 

999 = 9 hundred, 9 tens, 9 units, or nine hundred and ninety- 
nine. 

How many units, tens, and hundreds in — 



123? 


456? 


789? 


371? 


908? 


321? 


676? 


897? 


111? 


879? 


132? 


405? 


760? 


222? 


642? 


312? 


918? 


600? 


450? 


476? 


147? 


285?, 


307? 


890? 


999? 
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FUNDAMENTAL PROCESSES. 



In reading a number of three places the hundreds, tens, and 
units are read together. Thus, 342 is read iJtree hundred and 
forty-two. 



Bead the following : 








123 466 


109 


700 


789 


231 564 


230 


780 


978 


312 645 


405 


909 


879 



4. Periods. — For convenience in reading and writing num- 
bers the figures of a number are divided into periods of three 
places each. 

The first three places make the first or units period; the 
second three places, the second or thousands period, etc. 

5. The names of the first three periods are given in the 
following 

NUMERATION TABLE. 



Names op Periods, 



GQ 

o 



3 



Names op Places, 



Places, 



00 

a 
o 



n 
o 



a 

2 
a 



s « 



s 



m 

n 
o 



m 
2 






46 8, 25 6, 786 



Periods, 3d. 2d. 1st. 

The periods are separated from each other by commas. 
Each period except the highest must have three figures. 
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6. Drill on the Table. 

1. Name the places in order from units to millions. 

2. Name the periods in order from units to millions. 
8. Name the places in order from millions to units. 
4. Name the periods in order from millions to units. 
6. Name the 1st period. 2d period. 3d period. 

6. In what period are millions? Units? Thousands? Ten- 
millions ? Hundreds ? 

Bead the following : 



i. 


2. 


S. 


■*. 


5. 


1,000 


3,200 


1,020 


8,008 


3,216 


2,000 


4,300 


2,030 


6,006 


8,314 


3,000 


6,500 


3,040 


4,005 


7,816 


4,000 


7,800 


4,040 


7,001 


9,232 


6,000 


8,500 


6,070 


9,002 


4,711 


9,000 


5,300 


8,090 


4,003 


9,086 


6. 


7. 


8. 


9. 


10. 


10,000 


12,000 


12,416 


64,040 


99,009 


30,000 


24,000 


18,026 


80,800 


52,007 


60,000 


62,000 


32,418 


19,008 


82,160 


80,000 


73,000 


86,040 


23,202 


47,005 


11. 


12. 




IS. 


14. 


200,000 


205,000 




208,208 


123,456 


300,000 


308,000 




407,407 


654,321 


800,000 


409,000 




507,507 


909,009 


900,000 


501,000 




517,816 


806,060 


15. 


16. 




17. 


18. 


1,000,000 


3,416,000 


22,000,000 


16,204,000 


2,000,000 


8,000,172 


42,000,000 


25,260,184 


4,000,000 


9,400,183 


94,000,000 


45,002,062 



6,000,000 8,400,400 86,000,000 47,316,814 



42 FUNDAMENTAL PROCESSES. 

Write in figures — 

1. One hundred and sixteen. 

2. Nine hundred and seven. 

8, Four thousand, one hundred, and ten. 
i. Six thousand, two hundred, and six. 

5, Two thousand, four hundred, and twenty. 

6, Sixteen thousand, five hundred. 

7, Ninetv-two thousand, six hundred. 

8, Forty-three thousand, one hundred. 

9, Three hundred and fourteen thousand. 

10. Nine hundred and sixty-four thousand. 

11. Four million. Six million. 

12. Ten million. Forty million. 

IS. Six million, six thousand, and six. 

14. Eight million and eight. 

15. Nine million, nine hundred thousand. 

16. Four million, ^vq thousand, and six. 

17. 45 million, 30 thousand, 200 units. 

18. 125 million, 600 thousand, 316 units. 

19. 900 million, 9 thousand, 408 units. 

20. 999 million, 999 thousand, 999 units. 

UNITED STATES MONEY. 

7. — 1. Name the coin of least value in United States 
money. 

2. How many cents in a dollar? 

8. How many cents in a half dollar? 

i. How many cents in a quarter dollar? 

The dollar is indicated by the symbol $, called the dollar 
Bign, which is written before the number of dollars. Thus, 
two dollars is written $2, or $2.00. 

5. Write four doUiars both ways, using the dollar sign. 

6. Write five dollars. Six dollars. Ten dollars. 
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Fifteen dollars and twenty-five cents is written $15.25. The 
dot between the 5 and the 2 is called the decimal point. The 
two figures on the right of the decimal point express cents, and 
the figures on the left express dollars. 

7. How many places do cents occupy? 

Bead — 



8. 


9. 


10. 


11. 


$1.25 


$10.30 


$125.63 


$118.07 


$2.50 


$62.75 


$245.75 


$200.50 


$5.00 


$85.25 


$405.40 


$1000.00 


$8.75 


$50.00 


$714.02 


$9025.75 



Write in figures — 

12, 8 dollars and 25 cents. 

13. 16 dollars and 50 cents. 
14* 20 dollar^ and 75 cents. 

15. 50 dollars and 85 cents. 

16. 84 dollars and 5 cents. 

17. 125 dollars and 6 cents. 

18. 200 dollars and 4 cents. 

19. 100 dollars and 1 cent. 

20. 400 dollars and 33 cents. 

21. 1200 dollars and 62 cents. 

22. One hundred and five dollars and five cents. 

23. Two thousand dollars and eight cents. 

DEFINITIONS. 

8. Arithmetic treats of numbers and their uses. 
A Unit is one of any kind. 
A Number is a unit or a collection of units. 
An Integer is a whole number ; as, 5, 12, 25, etc. 

9* Notation is the art of writing numbers. 
Numeration is the art of reading numbers. 
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ADDITION. 

ORAL EXERCISES. 

10. — 1. A farmer had 7 sheep and bought 4 more; how 
many did he then have? 

2. Harry has $6 and Lawrence has 85 ; how many dollars 
do they both have? 

3. Arthur is 9 years old and Horace is 6 ; what is the sum 
of their ages? 

4. I paid $6 for a barrel of flour and $7 for a ton of coal ; 
what did they both cost ? 

5. There are 6 boys and 8 girls in a class ; how many pupils 
are there ? 

6. Ross is 6 years old and his sister is 9 years older ; what 
is the age of his sister ? 

7. A boy spent 8 cents for candy and 7 cents for fruit ; how 
much did he spend for both ? 

8. A farmer had 9 cows and bought 7 more ; how many did 
he then have ? 

9. John has 8 apples and William has 9 ; how many do they 
both have ? 

10. Mary picked 9 quarts of berries and bought 9 more; 
how many quarts did she then have? 

11. How many are — 

4 and 7? 8 and 6? 9 and 4? 

6 and 8? 7 and 6? 7 and 6? 

8 and 3? 7 and 8? 8 and 8? 

9 and 6? 7 and 7? 9 and 8? 
6 and 9? 7 and 9? 9 and 9? 

12. Add by 2's from to 60. Thus, 0, 2, 4, 6, etc. 

13. Add by 2's from 1 to 61. From 70 to 90. 
U. Add by 3's from to 63. From 1 to 64. 
15. Add by 3's from 2 to ^b. From 60 to 75. 
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16. Add by 4's from to 60. From 1 to 61. 

17. Add by 4's from 2 to 62. From 3 to 63. 

18. Add by 5's from to 100. From 1 to 61. 

19. Add by S's from 2 to 62. From 3 to 63. 

20. A man traveled 5 miles the first hour, 8 miles the sec- 
ond, and 9 miles the third; how far did he travel? ( 

21. Harold has 7 cents, James 8, and Harry 9 ; how many 
cents do they together have? 

22. A farmer paid %% for a sheep, ?9 for a plow, and $8 for 
a rake ; what did they all cost ? 

23. A hat cost $5, a coat $8, and a vest $7 ; what was the 
cost of the three articles? 

24. There are 5 birds on one tree, 8 on another, and 10 on 
another; how many birds are there on the three trees? 

25. Add by 6's from to 72. From 1 to 73. 

26. Add by 6's from 2 to 74. From 3 to 75. 

27. Add by 7's from to 70. From 1 to 71. 

28. Add by 7's from 2 to 72. From 3 to 73. 

29. Add by 8's from to 72. From 1 to 73. 

30. Add by 8's from 2 to 74. From 3 to 75. 
SI. Add by 9's from to 72. From 1 to 73. 

32. Add by 9's from 2 to 74. From 3 to 75. 

33. Add by lO's from to 100. From 1 to 101. 
3j^. Add by lO's from 2 to 102. From 3 to 103. 

35. Add by lO's from 4 to 104. From 5 to 105. 

Sight Drill. 

In the following exercises give the results only. 

36. Add 2 to each of the following numbers : 



2, 


4, 


6, 


8, 


3, 


6, 


7, 


9. 


8, 


6, 


4. 


2, 


9. 


7, 


6, 


3, 
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Add 3 to each of the foregoing numbers. Add 4. Add 5. 
Add 6. Add 7, Add 8. Add 9. Add 10. Add 11. Add 
12. Add 13. Add 14. Add 15. Add 16. Add 17. 
S7, To the following numbers, 



1, 


7. 


14, 


21, 


27, 


34, 


2, 


8, 


15, 


22, 


28. 


36, 


3, 


9, 


16, 


23. 


29. 


36. 


4, 


11. 


17, 


24. 


31. 


37, 


5, 


12, 


18, 


25. 


32, 


38. 


6. 


13. 


19, 


26, 


33, 


39, 



add 2, 3, 4, 5, 6, 7, 8, 9, separately, to each number in column, 
then to each number in line. 

'WHITTBN EXBROISBS. 
CASE I. 

11. To add when the sum of no column is more t}ian 
nine. 

1, Find the sum of 231, 124, and 343. 

Process. We write the numbers so that units shall form the 

231 first column, tens the second column, and hundreds 

124 the third column. 

343 

We begin at units to add, naming the results only; 

698, ^ns. ^^^^ 3^ ^^ g ^^..^^ g ^^^^^ ^^ ^^.^ column. 

Then add the tens, 4, 6, 9. Write 9 under the tens column. 

Lastly, add the hundreds, 3, 4, 6. Write 6 under the hundreds column. 

Proof. — ^The work may be proved by adding from the top. 
down. If the two results agree the work is probably correct 

Add— 



z. 


S. 


4. 


5. 


6. 


7. 


8. 


1 


2 


5 


1 


2 


2 


7 


8 


3 


2 


2 


3 


4 


1 


5 


4 


1 


4 


2 


3 


1 





ADDITION. 




Find the sum of— 








9. 1, 


2, 2, and 4. 






U. 3, 1, 


2, and 2. 


10. 4, 


1, 2, and 2. 






15. 2, 3, 


l,.and 3. 


11. 3, 


2, 1, and 3. 






16. 2, 2, 


1, and 3. 


12. 2, 


1, 2, and 3. 






. -^T". 5,1, 


2, and 1. 


IS. 2, 


1, 3, and 3. 






18. 1, 6, 


1, and 1. 


19. 


20. 21. 




22. 28. 


24- 


21 


12 13 




43 12 


31 


14 


41 32 




10 31 


22 


32 


35 42 




42 62 


36 


25. 


26. 


27. 


28. 


29. 


121 


163 


432 


ii6 


412 


312 


512 


234 


551 


213 


243 


321 


321 


312 


351 


SO. 


SI. 


S2. 


88. 


S4- 


216 


413 


217 


614 


102 


501 


212 


151 


141 


503 


172 


172 


631 


222 


182 


86. 


86. 


87. 


88. 


89. 


$1202 


$4325 


$1230 $4216 


$1205 


4153 


1231 


3024 1261 


3042 


1632 


3213 


6632 2402 


5772 


40. 


41. 




42. 


43. 


$321.43 


$112.14 




$372.05 


$170.32 


113.41 


420.31 




202.71 


303.21 


143.02 


316.12 




113.12 


314.02 


312.13 


131.21 






101.01 


112.12 
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44. 1302, 4321, 2213, and 1101. 
^. 6021, 403, 1341, and 2002. 
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46. 1402, 6200, 1115, and 1231. 

47. 12012, 2172, 23011, and 503. 
4S. 1321, 4225, 10, and 132. 

49. 1232, 4302, 1133, and 2321. 

50. 123, 4321, 122, and 2113. 

51. 34123, 31213, 14311, and 20341. 

52. 12131, 41211, 21613, and 13024. 

53. 112, 13214, 1140, and 23020. 

54. John is 12 years old, Henry is 31 years old, and their 
father is 64 years old; what is the sum of these ages? 

55. A owns 312 acres of land, B 253 acres, and C 314 acres; 
how many acres do they together own ? 

56. A horse cost $212, a carriage $161, and a set of harness 
$102 ; what did they all cost? 

57. There are three piles of grain : the first contains 1204 
bushels, the second 4120 bushels, and the third 301 bushels; 
how many bushels in the three piles? 

58. There are three books : the first contains 1020 pages, 
the second 624 pages, and the third 1122 pages ; how many 
pages in the three books? 

59. A fanner owns four farms: the first contains 116 acres, 
the second 3420 acres, the third 1201 acres, and the fourth 
212 acres; how much land does he own? 

60. A set of dishes cost $20.12, a cupboard $31.25, and a 
chair $7.50; what was the entire cost? 

61. There are three purses of money: the first contains 
$100.75, the second $1043.10, and the third $624.14; how 
much money in the three purses? 

62. Find the sum of three hundred and twenty-one, two 
hundred and thirty-three, and one hundred and twenty-three. 

63. Find the sum of one thousand and twenty-one, three 
hundred and thirteen, four thousand one hundred and twenty- 
one, one thousand four hundred and thirty-two, and two thou- 
sand and twelve. 
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64, Find the sum of one thousand and twenty-two, four 
thousand two hundred and six, 2130, and one thousand four 
hundred and twenty-one. 

65, Find the sum of one hundred and thirty-two dollars and 
twenty-five cents, three hundred and four dollars and thirty 
cents, four hundred and twenty-one dollars and twenty cents. 

CASE 11. 

13. To add when the sum of any column is more 
than nine. 

13. First. — To add a single column, 

1. What is the sum of 6, 7, and 9 ? 

Prociss. 

6 We write the numbers in a column and add, naming 

J results only ; thus, 9, 16, 22. We write the sum below 

Add— 

2. 3. 4. 5. 6. 7, 

6 4 14 2 6 

3 6 6 8 6 6 

_2 ^ _7 _7 _8 _7 

8. 9. 10. 11. 12. 13. 

4 3 2 6 4 8 
6 4 7 7 6 3 

6 6 8 8 7 7 

JL A A A A A 

H. 16. 16. 17. 18. • 19. 

4 3 3 9 6 3 

7 4 6 8 7 4 

8 6 7 7 9 6 
6 6 4 6 2 6 
6 7 2 6 6 1 



50 
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Find the sum 

m 4, 6, 2, 

n. 3, 5, 7, 

22. 4, 5, 3, 

23, 4, 2, 3, 
^4. 6, 6, 4, 
^5. 4, 5, 6, 
26. 3, 8, 4, 
^7. 4, 6, 6, 
^. 2, 3, 4, 
^P. 1, 2, 3, 
30. 1, 3, 5, 



of— 

7,5, 
9,4, 
2,6, 
4,5, 
3,2, 
7,2, 
2,6, 
7,8, 
5,6, 
4,5, 
7,9, 

-#«^. 
-«. 

4ft 



and 4. 
and 6. 
and 5. 
and 3. 
and 4. 
and 3. 
and 2. 
and 9. 
and 7. 
and 6. 
and 1. 
2, 3, 4, 
2, 4, 6, 
6, 2, 3, 
4, 3, 2, 
2, 9, 4, 



5i. 4, 7, 9, 8, 3, 


32. 1, 5, 4, 6, 3, 


SS. 2, 6, 7, 9, 1, 


3^ 4, 2, 6. 8, 1, 


35. 2, 3, 5, 7, 4, 


5^. 6, 5, 4, 3, 2, 


37. 3, 8, 5, 4, 7, 


®o. 8, 8, 8, 8, 8, 


ot7, y, 9, 9, 9, 9, 


40. 7, 7, 7, 7, 7, 


4/. 8, 9, 8, 9, 8, 



and 6. 
and 2. 
and 3. 
and 4. 
and 3. 
and 3. 
and 4. 
and 8. 
and 9. 
and 7. 
and 9. 



5, 6, 7, 2, 
8, 9, 3, 4, 
8, 4, 5, 6, 

6, 8. 4, 4, 
5, 8, 7, 8, 



and 3. 
and 5. 
and 2. 
and 3. 
and 9, 



14. Second. — To add several columns. 
1. Find the sum of 65 and 87. 



Pkocess. 

65 
87 



We write the numbers so that units shall form the 

first column and tens the second column. 

The sum of 7 units and 5 units is 12 units, which 

152, Ans. equals 1 tm and 2 units. We write the 2 units 

under the column pf units and add the 1 ten to 

the column of tens. 

The sum of 1 ten, 8 tens, and 6 tens is 15 tens, which we write in the 
result 

Solution in Practice. 
2. Find the sura of 465, 789, and 347. 

Process. In practice we name remits only in adding ; thus, we 

say 7, 16, 21 ; write 1 and carry 2 to next colunui* 
Then 2, 6, 14, 20 ; write and carry 2. 



465 
789 
347 



1601, Afi». And 2, 5, 12, 16 ; write 16. 
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Add— 












8. 


4. 


6. 


6. 


7. 


8. 


57 


66 


82 


76 


94 


49 


64 


76 


49 


88 


67 


68 


9. 


10. 


11. 


12. 


IS. 


u. 


42 


36 


63 


42 


81 


32 


87 


57 


89 


69 


17 


63 


56 


34 


66 


63 


94 


74 


16. 


16. 


17. 


18. 


19. 


20. 


713 


424 


763 


708 


672 


816 


254 


663 


415 


592 


643 


398 


423 


718 


576 


654 


437 


561 


21. 


n. 


28. 


24. 


26. 


26. 


364 


518 


461 


167 


555 


482 


582 


819 


895 


845 


666 


556 


649 


573 


374 


375 


777 


463 


432 


345 


604 


216 


888 


= 605 


n. 


28. 


29. 


SO. 


81. 


S2. 


624 


416 


776 


821 


624 


186 


663 


718 


565 


149 


375 


712 


481 


193 


676 


563 


642 


321 


186 


546 


432 


718 


346 


567 


342 


806 


340 


617 


802 


340 


38. 


84. 


85. 


86. 


87. 


88. 


123 


642 


432 


416 


982 


984 


456 


357 


456 


863 


303 


201 


789 


806 


863 


542 


132 


222 


102 


193 


132 


634 


333 


654 


314 


347 


667 


182 


466 


321 
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39. 


40. 


41. 


4^. 


'43. 


1224 


1567 


6532 


6543 


6541 


6875 


8650 


6457 


2107 


6075 


4309 


1075 


3754 


5784 


1875 


6543 


4865 


6372 


3216 


6715 


3672 


6572 


6507 


4543 


4080 


u. 


45. 


46. 


47. 


48. 


2321 


5762 


9543 


1872 


6212 


6854 


1465 


6217 


8880 


3007 


3216 


3782 


8756 


7007 


425 


7189 


6543 


5432 


9165 


7864 


1254 


7182 


7562 


4321 


3240 


J^. 




60. 




61. 


46217 




54326 




63215 


68574 




86543 




47682 


43678 




62045 




36784 


65715 




65437 




52317 


43280 




12345 




12314 


52. 


63. 




54. 


65. 


$42.15 


$120.80 


•162.43 


$157.82 


16.25 


146.15 




82.65 


167.67 


86.43 


42.16 




6.75 


6.05 


15.67 


8.78 




10.14 


416.35 


120.05 


165.73 




67.18 


182.40 



66. Add 2185, 7564, 3216, 4214, and 2167. 

67. Add 21675, 46215, 86451, and 32865. 
68/ KM 8162, 7865, 321, 8544, and 6702. 
69. Add $24.18, $5.06, $76.43, and $198.43. 

60. Add $126.82, $872.42, $564.75, and $8.47. 

61. Add $47.82, $6.45, $8.80, $4, and $0.06. 
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PBACTIOAL PROBLEMS. 

1. A farmer raised 468 bushels of wheat, 669 bushels of 
com, 1256 bushels of potatoes, and 1564 bushels of oats ; how 
many bushels did he raise? 

2. A has $6243, B $5384, C $561, and D $4672 ; how much 
do they together have ? 

3. A lady paid $9.75 for a hat, $8.50 for a cloak, and $12.25 
for a dress ; what was the entire cost ? 

4. A farmer bought three horses: the first cost $175, the 
second $260, and the third $316 ; what did he pay for the 
three horses? 

5. A merchant owes one creditor $647, another $5786, an- 
other $687, and a fourth $4780 ; how much does he owe the 
four creditors? 

6. A man built a house, barn, and shed: he used 10562 
bricks for the house, 8760 for the barn, 4687 for the shed, and 
had 6587 remaining ; how many bricks did he buy ? 

7. A bought five loads of coal: the first weighed 2416 
pounds, the second 2384 pounds, the third 2508 pounds, the 
fourth 2367 pounds, and the fifth 2086 pounds ; find the entire 
weight. 

^. In a merchant's store the dry goods are worth $5862, the 
hardware $6428, the groceries $687, the glassware $1232, and 
the remainder of the stock $7802 ; what is the value of the 
entire stock? 

9. A's barn cost $3670,25, his farm $15862, and the farming 
implements $1865.50; what did they all cost? 

10. A man left his oldest son $35862, his next son $34387, 
his third son $15687, and his wife $65420 ; what was the value 
of the entire estate ? 

11. A's suit of clothes cost him $57.87, his overcoat $35.45, 
his shoes $9.25, and his hat $6.75 ; what did the entire outfit 
cost? 
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12, A salesman travelled 316 miles on Monday, 208 miles on 
Tuesday, 198 miles on Wednesday, 176 miles on Thursday, 219 
miles on Friday, and 322 miles on Saturday ; how far did he 
travel during the week? 

13. A merchant sold $468.27 worth of goods in January, 
$562.43 worth in February, $675.87 worth in March, and 
$786.70 worth in April; what was the amount of his sales 
in the four months? 

U. A bought a house for $5682, another for $6780, a third 
for $3568, and a fourth for $8675 ; what did he pay for all? 

15. The population of New York in 1890 was 1,515,301, of 
Chicago 1,099,850, of Philadelphia 1,046,964, of Brooklyii 
806,343, and of St. Louis 451,770. What was the total pop- 
ulation of these five cities ? 

16. Find the sum of 402 thousand and 8, 816 thousand 182, 
512 thousand 109, 16205, and 60 thousand and 54. 

17. At the World's Fair, Chicago, the Administration Build< 
ing cost $435,000, United States Government Building $400,000, 
Palace of Mechanical Arts $1,200,000, Liberal Arts Building 
$1,500,000, and Agricultural Building $618,000; what did 
they all cost? 

18. The ten largest cities of the world are : 

Population. 

London 4,201,056 

Paris 2,344,550 

Peking 1,650,000 

Canton 1,600,000 

Berlin 1,579,244 

New York 1,515,301 

Tokio ; 1,389,684 

Vienna 1,364,548 

Chicago 1,099,850 

Philadelphia 1,046,964 

Find their total population. 



19. 


20. 


21. 


22. 


23. 


576 


891 


934 


Ill 


123 


576 


891 


934 


222 


321 


576 


891 


934 


333 


678 


576 


891 


934 


444 


876 


576 


891 


934 


555 


592 


576 


891 


934 


666 


708 


576 


891 


934 


777 


877 


576 


891 


934 . 


888 


942 


576 


891 


934 


999 


249 


24. 


25. 


26. 


27. 


28. 


40618 


■ 62147 


11111 


67891 


76215 


81620 


3607 


22222 


32108 


12673 


99999 


92045 


33333 


41767 


47625 


30609 


10708 


44444 


58232 


41263 


41628 


83879 


55555 


47620 


82134 


71540 


91409 


66666 


52379 


6754 


81762 


47061 


77777 


89765 


58764 


70695 


16778 


88888 


10234 


30124 


88888 


21297 


99999 


99999 


88888 


32639 


22222 


4176 


11111 


54321 


29. 


SO. 


SI. 


32. 


SS. 


19191 


1234^ 


132167 


12345 


32167 


28282 


543216 


^ 243762 


6764 


3216 


37373 


123456 


405432 


40326 


80765 


46464 


654321 


786678 


27 


432 


55555 


789078 


156792 


20326 


6753 


64646 


870987 


474327 


6764 


216 


73737 


640315 


864321 ' 


12345 


78623 


82828 


487632 


987654 


44444 


42 


91919 


989898 


321676 


88888 


9154 


31416 


101523 


334221 


4253 


5126 



65 



56 
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34* Copy the following problem and add the numbers across 
the page, placing the results in the spaces provided for them, 
and then find the total by adding these results : 



9327 


4216 


8621 


• • • 


216 


4012 


87 










65 


472 


1234 










4863 


1367 


8062 










170 


562 


810 










8045 


9261 


47 










154 


7206 


9811 










5432 


2065 


84 










Total, 


• • • 



S5. In the 34th problem add the columns, and then find the 
total by taking the sum of these results. Do they agree ? 

ORIGINAL PROBLEMS. 

Let the pupils now make and solve problems of their own, 
similar to the following: 

i. Find the number of pupils in school by adding the num- 
ber of girls to the number of boys. 

2, Find the sum of the ages of any number of pupils. Let 
each one give his age. 

3. Measure the length and width of the school-roooi, and 
find the distance arouiTd it. 

4' Measure the length and width of the school-yard, and 
find the distance around it. 

5, Estimate the height of five of the tallest trees near the 
school-house, and find the sum of their heights. 

6, Find the number of pages in each book used in class, 
and find the sum. 



SUBTRACTION. 57 

7. Find the population of the five largest cities in your 
Stfite. 

8. How much money will it take to give each pupil in class 
$10.25? 

DEFINITIONS. 

16. Addition is the process of finding the mm of two or 
more numbers. 

The Sum of two or more numbers contains as many units 
as the numbers added. 

16. The Sign of Addition is +, called plus. It indicates 
that the numbers between which it is placed are to be added. 
Thus, 4 + 6 is read 4 plus 6, and indicates that 6 is to be 
added to 4. 

17. The Sign of Equality is =, and is read equals. Thus, 
10 = 4 + 6 is read 10 equals 4 plus 6. 



SUBTRACTION. 

OBAIi EXERCISES. 

18. — 1. In a class of 14 pupils 8 are boys ; how many are 
girls? 

2. A boy paid 13 cents for a slate and pencil ; what did the 
slate cost if the pencil cost 4 cents ? 

S. Ross had 16 pieces of candy and gave 7 of them away ; 
how many had he left? 

4. Mary paid 14 cents for oranges and apples, paying 6 cents 
for the apples ; what did the oranges cost ? 

5. John is 17 years old and his brother is 8 years younger ; 
what is his brother's age ? 

6. A boy had 18 papers and sold 9 of them ; how many 
were left? 
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7. A lady had 15 hens and lost 7 of them; how many 
remained? 

8. A had 17 horses and sold 9 of them ; how many had he 
remaining? 

9. Arthur had 16 marbles and lost 9 of them ; how many 
remained ? 

10. What is— 



12 minus 4? 

13 minus 7 ? 

15 minus 7 ? 
18 minus 9? 

16 minus 8? 



15 
16 
17 
14 
13 



11. Subtract 

12. Subtract 

13. Subtract 
H. Subtract 

15. Subtract 

16. Subtract 

17. Subtract 

18. Subtract 

19. Subtract 

20. Subtract 



by 2's from 24. 
by 2's from 23. 
by 3's from 27. 
by 4's fVom 28. 
by 5's from 50. 
by 6's from 36. 
by 7's from 35. 
by 8*8 from 32. 
by 9'8 from 36. 



8? 16 minus 6? 

7 ? 14 minus 7 ? 

8? 13 minus 5? 

9? 14 minus 6? 

6? 17 minus 9? 

Thus, 24, 22, 20, etc. 

From 40 to 20. 

From 26. From 25. 

From 29. From 30. 

From 61. From 62. 

From 37. From 38. 

From 36. From 37. 

From 33. From 34. 

From 37. From 38. 



by lO's from 100. From 99. From 98. 



Sight Drill. 
21. Subtract each of the following numbers. 



2, 
3, 
8, 
9, 



4, 
5, 
4, 
7. 



6, 
7, 
6, 
6, 



8, 
9, 
2, 
3, 



from 10, 13, 11, 12, 14, 15, 16, 17, 20, 18, and 19, naming the 
results only. 
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WRITTEN EXERCISES. 
CASE I. 

19. To subtract when no term of the sabtrahend is 
greater than the corresponding term of the minuend. 

1. Subtract 35 from 98. 



Process. 
Minuend, 98 
Subtrahend, 35 
Difierence, 63, Am. 



We write the less number under the 
greater, with units under units and tens 
under tens. 

5 units from 8 units leave 3 units, which 
we write under the units. 
3 tens from 9 tens leave 6 tens, which we write under the tens. 

Proof. — ^Add the difference to the subtrahend ; if the sum 
is equal to the minuend, the work is correct. 
Thus, 63 + 35 = 98, the minuend ; hence the result is correct. 

Subtract — 



2. 



S. 



5. 



6. 



7. 



97 


85 


76 


58 


79 


67 


62 


43 


52 


25 


34 


37 


35 












8. 


9. 


10. 


11. 


12. 


IS. 


47 


68 


94 


85 


96 


76 


23 


33 


61 


72 


64 


60 


14. 


15. 


16. 


17. 


18. 


19. 


475 


387 


988 


984 


542 


682 


252 


156 


367 


653 


341 


562 


$0. 


21. 


22. 




2S. 


24. 


68458 


67438 


86432 


98675 


67854 


21457 


21335 


75321 


■ 


72341 


43212 


as. 


4» 


26. 






27. 


7765432 




9713267 




8765439 


6204012 




7102145 




6213216 
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Subtract — 




Subtract — 




28. 328 from 929. 


S4. 172 from 895. | 


Z9. 284 from 697. 


S5. 273 from 488. 


SO. 360 from 862. 


S6. 975 from 999. 


SI. 286 from 8396. 


S7. 47 from 3298. 


S2. 841 from 941. 


S8. 1235 from 3897. 


SS. 465 from 8678. 


S9. 637 from 9897. 


40. 


41. 


4Z. 


43. 


$126.87 


$850.75 


$9860.67 


$976.32 


14.60 


240.31 


4320.45 


154.30 


u. 


45. 


46. 


47. 


$457.55 


$476.63 


$1264.37 


$948.36 


134.32 


123.41 


151.12 


117.21 



48. A boy had 87 cents and spent 45 cents for candy ; how 
much had he remaining ? 

49. A farmer had 876 sheep and sold 346 of them; how 
many remained? 

60. A man bought a horse for $325 and sold him for $225; 
how much did he lose ? 

61. A man bought a horse for $321 and sold kim for $435; 
how much did he gain ? 

62. A farm was bought for $8650 and sold for $9780 ; what 
was the gain ? 

63. An army went into battle with 5786 men, and came out 
with only 1422 men ; how many were missing ? 

64' A man's income for a year is $2456 ; how much does be 
save if his expenses are $1223? 

66. A man was born in 1841 and died in 1893 ; how old 
was he? 

66. The population of a town ten years ago was 8297, now 
it is 18,998 ; what was the gain in ten years? 
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67, A grain-dealer bought 6780 bushels of wheat and sold 
5260 bushels ; how many had he remaining ? 

68, The expenses of a company for one year were $152,476.37, 
and the income for the same time was $273,698.89 ; what was 
the annual gain ? 

69, The expenses of a firm for one year were $94,375.80, and 
the income for the same time was $84,321.60 ; did the firm gain 
or lose, and how much ? 

CASE II. 

20. To subtra*ct when a term in the subtrahend is 
grreater than the corresponding term in the minuend. 

1, Subtract 26 from 83. 

Process. Since we cannot take 6 units from 3 units, we 

Minuend, 83 add 10 units to the 3 units, making 13 units ; 6 

Subtrahend, 2(6 units from 13 units leave 7 units, which we 

Difference, 57, ^n8. write under the units column. 

To balance the 10 units added to the min- 
uend, we add 10 units or 1 ten to 2 tens, making 3 tens ; 3 tens from 8 
tens leave 5 tens, which we write under the tens column. 

Proof. — 57 + 26 = 83, the minuend ; hence the result is 
correct. 

2. Subtract 387 from 625. 



Process. 
Minaend, 626 


In practice 


: it is customary to say 
7 from 15 leaves 8 ; 


• 
• 


Subtrahend, 387 
DiSbrenoe, 238, Ant. 




9 from 12 leaves 3 ; 
4 from 6 leaves 2, 




S. 


■#. 


5. 


6. 


7. 


8. 


42 


52 


62 


72 


82 


95 


15 


26 


37 


48 


39 


27 


27 












9. 


10. 


11. 


12. 


IS. 


u. 


643 


552 


461 


863 


961 


943 


218 


324 


245 


125 


429 


827 
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IB. 


16. 


17. 


18. 


19. 


20. 


623 


642 


343 


397 


456 


507 


215 


351 


185 


186 


375 


263 


21. 


22. 


23. 


24. 


25. 


26. 


57^ 


743 


605 


520 


400 


800 


385 . 


275 


427 


234 


135 


311 



27. 28. 29. 30. 31. 

$281.16 8864.28 $572.38 $810.70 $42.20 
175.08 275.37 212.22 128.20 18.62 



S2. 


33. 




S4. 


35. 


50000 


80000 




60000 


70000 


12861 


23712 




28654 


25672 


36. 


37. 


38. 


39. 


40. 


$4000 


$300.90 


$9000 


$11000 


$16000 


1001 


101.01 


406 


1010 


2020 


41. 


^. 




43. 


44. 


80640 


90062 




101010 


80081 


31056 


70809 




90909 


29999 



Find the diflference between- 

45. 784 and 257. 

46. 582 and 278. 

47. 985 and 787. 

48. 821 and 617. 

49. 922 and 666. 

50. 8214 and 2234. 

51. 4000 and 1826. 

52. 8621 and 4000. 
63. 8008 and 2671. 



54. 8765 and 2851. 

55. 80605 and 23456. 

56. 20086 and 10875. 

57. 98004 and 31232. 

58. 27040 and 4625. 

59. 47086 and 9276. 

60. 45620 and 9009. 
6L 341682 and 200576. 
62. 900812 and 216318. 
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Perform the operation indicated : 

63. 43217 - 21675. 

64. 80000 - 43102. 

65. 72186 - 26785. 

66. 81234 - 27532. 



67. 100000-98213. 

68. 6432187 - 326872. 

69. 430170-216897. 

70. 100000-111. 



PRAOTIOAIi PROBLEMS. 

jf. John had 85 cents and spent 28 cents ; how much had he 
tsmaining ? 

2. Mary had 93 cents and bought a piece of ribbon for 37 
cents; how much money had she remaining? 

3. Anna had 75 pins and gave away 48 of them ; how many 
had she remaining? 

4. Two boys picked 84 quarts of berries ; how many did the 
second boy pick if the first boy picked 55 quarts ? 

5. John wrote 475 words on Monday and 387 on Tuesday ; 
how many more did he write on Monday than on Tuesday ? 

6. James had 125 marbles and gave away 47 of them ; how 
many remained ? 

7. A horse was bought for $325 and sold for $278 ; what 
was the loss? 

8. Ruth and May gathered 134 flowers; how many did 
Ruth gather if May gathered 57 ? 

9. Washington died in 1799 at the age of 67 ; in what year 
was he born ? 

10. Daniel Webster was bom in 1782 and died in 1852; 
how old was he at his death? 

11. Henry Clay was bom in 1777 and died in 1852 ; how 
old was he at his death? 

12. A farm was bought for $8450 and sold for $9000 ; what 
was the gain ? 

13. An army of 5000 men lost 2163 men; how many 
remained? 
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i^ By selling my houae for $4217 I gained $329 ; what did 
I pay fod' it? 

15. What number added to 1863 will make 3867 ? 

16. Mr. Smith bought 7560 feet of lumber and used 5227 
feet; how much remained? 

17. A had $5000 in bank and drew out $3218 ; how much 
remained in bank? 

18. A man died in 1893 at the age of 96 years ; when waa 
he born? 

19. At an election Mr. Noble received 45216 votes and his 
opponent received 23580 votes ; what was Mr. Noble's major- 
ity? 

20. A miller bought 9876 bushels of grain, but before it 
waa sold 2350 bushels spoiled; how many bushels remained 
for sale? 

21. Mt St. Elias is 18,010 feet high and Pike's Peak is 
14,147 feet high; what is the difference in height? 

22. How many years is it since Columbus discovered Amer- 
ica in 1492 ? 

23. A firm earned $20160, and its expenses were $16285; 
what was the gain? 

24.. A drover had 9325 cattle and sold 6578; how many 
remained ? 

PRAOTIOAIi PROBLEMS 

In Addition and Subtrax^tion. 

21.— 1. What is the value of 521 + 337 + 482 — 787 ? 
2. What is the value of 476 + 582 + 347 - 808 ? 
S. What is the value of 1001 + 387 + 62 - 804? 

4. How many are 386 — 275 + 438 — 375 ? 

5. How many are 821 - 347 - 270 + 421 ? 

6. How many are 1008 - 476 + 2162 — 387? 

7. A boy bought a book for 65 cents and a slate for 25 
cents; how much change should he receive out of a dollar? 
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8. A lady bought a hat for $5.75 and a shawl for $3.15 ; if 
she pays for them with a 10-dollar bill, how much change 
should she receive? 

9. I bought a hat for $6.25, a coat for $10.50, and a vest for 
$7.15: I gave the clerk $25; how much change should I 
receive? 

10. A house was bought for $3325, $125 were paid for 
repairs : it was afterward sold for $3750 ; what was the gain ? 

11. A teacher's salary is $1500 a year : he pays $375.25 for 
his board, $85.60 for clothing, and $215.15 for other expenses ; 
how much does he save ? 

12. A farmer receives $415 for his wheat, $216 for his com, 
and $167 for his potatoes : he paid $221 rent, $75 for labor, 
and $163 for other expenses; how much did he save? 

IS. A paid $8000 for his farm, $7365 for his house, and 
$762 for his barn, and sold them for $18000 ; what was his 
gain? 

14' A farmer paid $45 for a cow, $275 for a horse, and $215 
for a wagon ; how much did he gain if he sold the cow for $50 
and the horse and wagon for $500 ? 

15. How many are 12345 + 36215 - 42365 + 26004 - 
28437 + 12516 - 437 ? 

ORIGINAL PBOBT.FiMa 

1, Find the difference between the distance around the 
school-yard and the distance around the school-house. 

2. Find the difference between the sum of two sides of the 
school-yard and the distance between the opposite corners. 

S. Estimate the heights of two trees, and then find the dif- 
ference in height. 

4. Find the difference between the number of pages in your 
reader and the number of pages in this arithmetic. 

5. Find the difference between the population of the largest 
city in your State and the one next in size, 

6 
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DEFINITIONS. 

23. Subtraction is the process of taking a less number 
from a greater. 

The Minuend is the number from which we subtract. 
The SubtraJiend is the number to be subtracted. 
The Difference is the result obtained by subtracting. 

23. The Sign of Subtraction is — , and is read minus. 
When it is placed between two numbers it indicates that the 
number after it is to be subtracted from the number before 
it. Thus, 8 — 5 = 3 is read 8 mintis 5 eguals 3. 

MULTIPLICATION. 
OBAIi EXERCISES. 

24. — i. What will 4 apples cost at 5 cents apiece ? 

2, What will 5 pears cost at 4 cents apiece ? 

3. What will 5 slates cost at 6 cents apiece ? 
4* What will 6 cards cost at 5 cents apiece ? 
6. What will 7 sheep cost at $6 apiece? 

6. What will 6 calves cost at $7 apiece ? 

7. What will 8 yards of cloth cost at $9 a yard ? 

8. What will 9 melons cost at 8 cents apiece? 

9. What will 9 quarts of berries cost at 9 cents a quart ? 

10. A boy earns $9 a month ; how much will he earn in 7 
months ? 

11, At 6 cents apiece, what will 9 slates cost ? 

12, At 89 each, what will 5 coats cost ? 

13. At $8 apiece, what will 7 shawls cost ? 

14» A dime is 10 cents; how many cents in 7 dimes? 8 
dimes? 6 dimes? 9 dimes? 

15, What will 8 pounds of sugar cost at 8 cents a pound ? 

16, How many days in 7 weeks? 

17, How many working days in 8 weeks ? 
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18. How many school days in 9 weeks? 

19. How many months in 5 years ? 6 years ? 

20. Repeat the table of 4's. Of 5's. Of 6's. 

21. Repeat the table of 7's. Of 8's. Of 9's. 

22. Make and repeat a table of lO's. 

23. Make and repeat a table of ll's. 
2^. Make and repeat a table of 12'^. 

26. How many are 8 + 8 + 8, or three 8's? 

26. How many are 7 + 7 + 7 + 7, or four 7's ? 

27. How many are 6 + 6 + 6 + 6 + 6, or five 6*8? 

28. How many are 9 -f 9 + 9 + 9 + 9 + 9, or six 9*s? 

29. How many are 6 + 6 + 5 + 6 + 5> or five 5's? 

Sight Drill. 
SO. Multiply each of the following numbers 

2, 9, 6, 7, 8, 

3, 4, 7, 4, 9, 
8, 6, 6, 5, 2, 

by 2, 3, 4, 6, 6, 7, 8, 9, 10, 11, and 12, naming results only. 

WRITTEN EXERCISES. 
CASE I. 

25. When the multiplier is one fi^rure. 
1. Write 321 three times and add. 



Addition. Since the figures in each column are the same, 

321 time is saved by taking 3 times 1 or 3, 3 times 2 

or 6, i^nd 3 times 3 or 9. Time is also saved by 
writing the number to be added but once, and 
writing the number of times it is taken beneath^ 
Multiplication. ^ i^ ^be margin. This last process is called 
321 Multiplication. 

3 Multiplication is thus seen to be a short method 

963 of addition. 



321 
321 

963 
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^ 2. Multiply 186 by 4. 

Process. We write the multiplier under the unitB 

Multiplicand, 186 figure of the multiplicand, and begin at the 

Multiplier, 4 right to multiply. 

Product, 744, Ans. 4 times 6 units are 24 units, or 2 tens and 

4 units. We write the 4 units under the col- 
umn of units and add the 2 tens to the next product. 

4 times 8 tens are thirty-two tens, plus the 2 tens are 34 tens, or 3 hun- 
dreds and 4 tens. We write the 4 tens under the column of tens and add 
the 3 hundreds to the next product 

4 times 1 hundred are 4 hundreds, plus the 3 hundreds are 7 hundreds, 
which we write under the column of hundreds; hence the product is 
744. 

S. Multiply $3.56 by 7. 

Pbogess. It is customary in practice to say : 

$3.56 7 times 6 are 42; write the 2 and "carry" the 4. 7 

. 1— times 6 are 35, and 4 are 39 ; write the 9 and carry the 

$24.92, ^Tw. 3. 7 times 3 are 21, and 3 are 24 ; write 24. Hence the 
result is $24.92. 

Multiply — 

4. 6. 6. 7. 8. 

24 132 148 $1.23 $2.42 

_2 _J 3 5 5 

48 396 $144 $6.15 $12.10 

9. Multiply 134 by 2 ; by 3 ; by 4 ; by 6. 

10. Multiply 251 by 2 ; by 4 ; by 6 ; by 8. 

11. Multiply $3.21 by 3 ; by 6 ; by 7 ; by 9. 

12. Multiply 456 by 4 ; by 5 ; by 6 ; by 7. 

13. Multiply 157 by 2 ; by 4 ; by 7 ; by 8. 
U. Multiply 723 by 4 ; by 6 ; by 7 ; by 9. 

15. Multiply 4021 by 5 ; by 6 ; by 8 ; by 9. 

16. Multiply 60204 by 6 ; by 8 ; by 9 ; by 7. 

17. Multiply 1249 by 6 ; by 7 ; by 8 ; by 9. 

18. Multiply 70809 by 7 ; by 9 ; by 8 ; by 5. 

19. Multiply 3456 by 3, and the product by 5. 
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W. Multiply 5789 by 4, and the product by 6. 
£1, Multiply 6031 by 3, and the product by 5, and this 
product by 7. 
^fS. Write 345 nine times and add. Multiply 345 by 9. 

PRACTICAL PROBLEMS. 

1, What will 5 books cost at 43 cents apiece? 

2. If a yard of ribbon costs 56 cents, what will 6 yards cost? 
S. When butter is 35 cents a pound, what must you pay for 

7 pounds? 

4' A man received $2.25 a day for his labor ; how much 
would he receive for 6 days' labor? 

5. A drover bought 9 horses at |125 apiece ; what did they 
all cost? 

6. How much will 8 tons of coal cost at $5.25 per ton ? 

7. There are 5280 feet in a mile ; how many feet in 6 miles ? 

8. A farmer bought 7 cows at $41.75 per head ; what did he 
pay for them ? 

9. Mr. Bowman sold 5 acres of land at $124.25 per acre ; 
how much did he receive for it? 

10. There are 160 square rods in 1 acre ; how many square 
rods in 8 acres? 

11. What will 5 tons of hay cost at $18.75 per ton? 

12. When wood is selling at $6.35 a cord, what must you 
pay for 7 cords? 

IS. A man travels 53 miles a day ; how far can he travel in 
9 days at the same rate ? 

Ij^ a book contains 316 pages ; how many pages in 8 books ? 

15. When tea is worth 95 cents a pound, what must you pay 
for 7 pounds? 

16. There are 5760 grains in one pound Troy ; how many 
grains in 9 pounds? 

17. Multiply 123456789 by 9. 

18. Multiply 987654321 by 9. 
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CASE II. 

26. When the multiplier consistB of two or more fig- 



ures. 



1. Multiply 348 by 76. 



Pbogess. 

348 

76 



In this problem we must multiply 
348 by 6 units and 7 tens, and then 
add the partial products. 

6 times 348 gives 2088, the first 
partial product 7 times 348 gives 
2436 ; and since the multiplier is 7 
tens, the result is 2436 Um/Sy the sec- 
partial products, we have 26448, the 



Multiplicand, 

Multiplier, 

1st partial product, 2088 

2d partial product, 2 436 

Product, 26448, Am, 

end partial product Adding the 
required product 

Proof. — Multiply the multiplier by the multiplicand; if 
the results agree, the work is probably correct. 

TAe /mpt7 should fake care to put the first figure of each prod- 
wst directly under the figure of the multiplier which produced iL 



z. 








S. 


4- 


3467 






3467 


3467 


74 






704 


7004 


13868 






13868 


13868 


24269 






24269 


24269 


266558 






. 2440768 


24282868 


Multiply — 










5. 152 


by 


13. 






13. 465 by 26. 


e. 346 


by 


13. 






14. 709 by 26. 


7. 789 by 


13. 






15. 651 by 37. 


8. 243 


by 


14. 






16. 984 by 37. 


9. 567 


by 


14. 






17. 392 by 81. 


10. 354 


by 


15. 






18. 1234 by 92. 


11. 978 


by 


15. 






19. 5698 by 29. 


12. 321 


by 


26. 






m 5432 by 45. 
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21. 7986 by 54. 

22. 6604 by 123. 

23. 4316 by 134. 

24. 8902 by 163. 

25. 4869 by 192. 

26. 9843 by 203. 

27. 1305 by 213. 

28. 6087 by 302. 

29. 1804 by 415. 

30. 46721 by 367. 



31. 15409 by 516. 

32. 60805 by 615. 

33. 23007 by 723. 

34. 61095 by 666. 
55. 59176 by 809. 

36. 73002 by 906. 

37. 18095 by 739. 

38. 9865 by 1234. 

39. 4037 by 2341. 
^. 6894 by 9832. 



PRACTICAL PROBLEMS. 

1. A farm of 97 acres was bought for $187 an acre ; what 
did it cost? 

2. What will 123 horses cost at $212 apiece? 

3. A bought 234 tons of coal at $5.25 a ton ; what was the 
entire cost? 

4. What will 216 bushels of grain cost at $1.12 a bushel? 
6. If a barrel of coal oil contains 52 gallons, how many gal- 
lons in 98 barrels? 

6. There are 365 days in a year ; how many days in 235 
years ? 

7. A family uses 45 pounds of flour in one month; how 
many pounds will be used in 63 months? 

8. An army eats 3216 pounds of meat in one day; how 
many pounds will it eat in 31 days? In 316 days? 

9. What will 304 barrels of flour cost at $4.75 a barrel ? 

10. A merchant bought 327 boxes of oranges at $5.25 per 
box; what did they cost? 

11. There are 125 regiments in an army, each containing 
876 men; how many men in the army? 

12. At 32 cents a pound, what will 512 pounds of coffee cost? 

13. There are 128 cubic feet in one cord of wood; how 
many cubic feet in 246 cords? 
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H. There are 1728 cubic iDches in one cubic foot; how 
many cubic inches in 415 cubic feet? 



CASE III. 

27. When there axe zeros at the right of either or 
both terms. 

1. Multiply 4 by 10 ; by 100 ; by 1000. 

2. Multiply 16 by 10 ; by 100 ; by 1000. 

3. Multiply 45 by 10 ; by 100 ; by 1000. 

We can multiply by 10, 100, 1000, etc., by annexing to the 
multiplicand as many zeros as there are in the multiplier. 

If both terms end in zeros, multiply without regard to the 
zeros, and annex to the product as many zeros as there are at 
the right of both terms. Thus, 

4. Multiply 3460 by 2400, and 31600 by 21000. 



Process. 


Pboobbs. 


Multiplicand, 3460 


Multiplicand, 31600 


Multiplier, 2400 


MultipUer, 21000 


1384 


316 


692 


632 


Product, 8304000 


Product, 663600000 


Multiply — 




5. 616 by 10. 


16. 9900 by 590. 


6. 452 by 100. 


16. 7900 by 9800. 


7. 385 by 1000. 


17. 4300 by 63000. 


8, 4126 by 2000. 


18. 52600 by 620. 


9. 8614 by 3000. 


19. 28000 by 800. 


10. 1234 by 6000. 


20. 42300 by 7200. 


11. 420 by 40. 


21. 162000 by 47000. 


12. 250 by 500. 


22. 62500 by 20500. 


IS. 490 by 180. 


23. 40200 by 304000. j 


H. 650 by 230. 


24. 4700 by 607000. 
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25. At 60 cents a bushel, what will 120 bushels of wheat 
cost? 

26. At $1.50 a yard, what will 200 yards of cloth cost? 

27. There are 5760 grains in a Troy pound; how many 
grains in 300 pounds? 

28. There are 5280 feet in a mile ; how many feet in 3000 
miles ? 

29. There are 2000 pounds in a ton ; how many pounds in 
47 tons? 

30. In a certain county there are 800 teachers, who receive, 
on an average, $350 a year; what sum will pay the teachers 
of the county for one year ? 

SI. What must I pay for 120 acres of land at $250 an acre? 

PRACTICAL PROBLEMS 

In Addition, Subtraction, and Multiplication. 

1. A drover bought 42 cows at $21 apiece and 63 sheep at 
$12 each, and sold them for $2000; how much did he gain? 

2. A lady bought 50 yards of cloth. For 22 yards she paid 
$1.75 a yard, and for the remainder she paid $1.80 a yard ; 
TVhat did it all cost? 

3. A farmer took 27 pounds of butter and 42 dozen of eggs 
to a store ; how much did he receive for both if butter was 32 
cents a pound and eggs were 23 cents a dozen ? 

4. What is the value of 8 horses at $182 apiece and 14 cows 
at $35 each ? 

6. A merchant sold 54 barrels of apples at $4.75 a barrel, 
and gained $162 on the sale; what did the apples cost him? 

6. A man earns $135 a month, and pays $27.50 a month for 
board ; how much at this rate will he save in 12 months? 

7. A farmer has 15 cows worth $32 each, 23 horses worth 
$163 each, and 16 sheep worth $12 each ; what is his entire 
Btock worth? 
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8, A has $2150 in bank: he draws out $416, and then 
deposits $218; how much does he then have in bank? 

9, A miller made 475 barrels of flour and sold it at $8 a 
barrel ; how much did he gain, if the wheat cost $1560 and 
other expenses amounted to $842? 

10, A man bought 32 cords of wood at $5.25 a cord, and 53 
tons of coal at $3.75 a ton; which cost the more, and how 
much ? 

11, The earth moves about 19 miles a second ; how much 
farther will it move in 345 seconds than in 120 seconds? 

12, If a train travel 30 miles an hour, how far would it go 
in 7 days of 24 hours eg-ch? 

13, If a merchant buys wagons at $55 apiece and sells 
them at $73 apiece, what will he gain on the sale of 112 
wagons ? 

H, B's income is $2400 a year, and his average expenses 
are $4 a day; what will he save in 365 days, or one year? 

15, An agent sold 450 books at $3.75 each ; how much did 
he gain if the books cost him $3 each ? 

16, A street-car line carried, on an average, 1200 passengers 
a day ; how much did it earn in 365 days, or one year, if each 
fare was 5 cents ? 

17, There are 88 Senators and 356 Representatives in the 
United States Congress, each receiving $5000 a year; how 
much do they together receive in a year ? 

18, There are 60 seconds in a minute, 60 minutes in an 
hour, and 24 hours in a day; how many seconds in a day? 

19, A merchant bought 426 yards of cloth at $4 a yard, 
and 216 yards of another kind at $6 a yard ; how much did 
he gain if he sold it all at the rate of $5 a yard? 

20, Multiply 123456789 by 4, and add to the product the 
difference between 987654321 and 123456789. 

21, I offer a five-dollar bill in payment for 17 pigeons at 25 
cents each ; how much change should I receive? 
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OBIOINAL PROBLEMS. 

1. Hov can you find the number 
of small squares in the large square 
without counting them singly? 

S. How many square inches can 
be cut from a piece of paper 3 inches 
long and 3 inches wide ? 

S. How many square feet in the 
floor of the school-room ? 

4- How many square feet in the 
blackboard ? 

5. How many square feet in one side of the school-room ? 

6. How many square inches in a window-pane ? 

7. How many square inches in the top of your desk? 

8. Measure the length and width of this book, and find the 
number of square inches in the two sides. 

9. Measure the length and width of the school-yard, and 
find the number of square feet in it. 

Let the teacher and pupils make other problems of the 
saDie kind. 

DEFINITIONS. 

28. Multiplication is the process of taking one number as 
many times as there are units in another. 

The Multiplicand is the number to be multiplied. 
The Multiplier is the number by which we multiply. 
_The Product is the result obtained by multiplication. 
The multiplicand and multiplier &Te factors of the product 

39. The Sign of Multiplication is X, and is read mvM- 
plied hy, or times. When placed between two numbers, it 
shows that the number before it is to be multiplied by the 
number after it. Thus, 5 X 3 = 15, means 5 multiplied by 3 
equals 15. 
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DIVISION. 

ORAL EXEBCISEa 

30, — 1, If a quart of milk costs 5 cents, how many quarts 
can you buy for 15 cents? For 25 cents? For 20 cents? 

2, If a pound of sugar costs 6 cents, how many pounds cau 
you buy for 18 cents? For 36 cents? For 54 cents? 

5. When coal is selling at $7 a ton, how many tons can you 
buy for $42? For $49? For $35? For $63? 

4, At $8 each how many sheep can be bought for $32 ? For 
$48? For $72? 

6. A man earns $8 a week ; in what time will he earn $56 ? 
$64? $40? ^ 

^. If 3 hats cost $18, what will one hat cost? 

Suggestion. — If 3 hats cost $18, one hat will cost one-third of |18, 
which is $6. 

7. If 5 barrels of flour cost $20, what will one barrel cost ? 

8. If 6 pairs of shoes cost $48, what will one pair cost ? 

9. If 7 yards of muslin cost 56 cents, what will one yard 
cost ? 

10. If 8 sheep cost $56, what will one sheep cost? 

11. If 9 quarts of cherries cost 81 cents, what will 1 quart 
cost? 

12. How many times 4 in 24? 4 in 40? 4 in 36? 4 in 
32? 4 in 28? 

13. How many times 5 in 35 ? 5 in 45 ? 5 in 40 ? 5 in 
30? 5 in 25? 5 in 20? 

U. How many times 6 in 24? 6 in 36? 6 in 42? 6 in 
30? 6 in 48? 6 in 54? 

15, How^any times 7 in 28? 7 in 42? 7 in 49? 7 in 
63? 7 in 56? 7 in 35? 

16. How many times 8 in 56? 8 in 64? 8 in 72? 8 in 
64? 8 in 48? 8 in 40? 
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17. How many times 9 in 72? 9 in 81? 9 in 63? 9 in 
54? 9 in 46? 9 in 36? 

18. At %h a cord, how many cords of wood can be bought 
for J45? For $50? 

19. If a man can do a piece of work in 56 days, how long 
will it take 8 men to do the work? 

20. William spent 63 cents for berriqp at 9 cents a quart ; 
how many quarts did he buy? 

21. How many weeks of 7 days each are there in 42 days ? 

22. If a boat can sail 8 miles an hour, how long will it take 
to sail 80 miles? 

Sight Drill. 
Divide — 

2 into 3 into 4 into 5 into 6 into 7 into 8 into 9 into 



12, 


12, 


16. 


26. 


54, 


35, 


40, 


90, 


20, 


16, 


32, 


40, 


60, 


63, 


56, 


54, 


14, 


30, 


40, 


60, 


72, 


84, 


72, 


72, 


16, 


24. 


48, 


60, 


66, 


56, 


96, 


99, 


22, 


27, 


44, 


56," 


48, 


70, 


88, 


63, 


24, 


36, 


36, 


45, 


42, 


49, 


64, 


45, 


18, 


21, 


28, 


35, 


36, 


42, 


56, 


108, 



naming results only. 



^S. How many times 6 in 21 ? 

Suggestion. — 6 is contained in 21 three times, with 3 remaining. 

2J!^. How many times 4 in 17 ? 4 in 22 ? 4 in 27 ? 

25. How many times 6 in 16? 6 in 22? 5 in 33? 5 in 
39? 5 in 47? 

26. How many times 6 in 55 ? 6 in 60 ? 6 in 45 ? 6 in 
40? 6 in 35? 

^7. How many times 7 in 36? 7 in 44? 7 in 52? 7 in 
60? 7 in 68? 



78 



FUNDAMENTAL PROCESSES. 



28. How many times 8 in 73? 8 in 66? 8 in 69? 8 in 
62? 8 in 47? 

29. How many times 9 in 30? 9 in 38? 9 in 48? 9 in 
68? 9 in 68? 

SO. How many times 10 in 41 ? 10 in 62 ? 10 in 63 ? 10 
in 74? 10 in 85? 



WRITTEN EXERCISES. 
SHORT DIVISION. 



31 _7. Divide 468 by 2. 



PbOC£SS. 

Divi- 
dend. 
Divisor, 2 )468 

Quotient, 234 



2 is contained in 4 2 times ; 2 is contained in 6 3 
times ; 2 is contained in 8 4 times. 
Tliis process is called short division. 



2. Divide 369 by 3. 

5. Divide 804 by 2. 
4. Divide 840 by 4. 

6. Divide 655 by 6. 

6. Divide 666 by 6. 

7. Divide 777 by 7. 

U. Divide 875 by 6. 

Process. 

Divi- 
dend. 

Divisor, 6)875(175, Quotient 
5 

37 
35 



25 
25 



8. Divide 969 by 3. 

9. Divide 864 by 2. 

10. Divide 909 by 9. 

11. Divide 6006 by 3. 

12. Divide 1400 by 7. 
IS. Divide 8848 by 4. 



5 is contained in 8 hundreds 1 hun« 
dred times, with 3 hundreds remain- 
ing. 3 hundreds equal 30 tens, which 
with the 7 tens in the dividend equal 
37 tens. 5 is contained in 37 tens 7 
tens times, with 2 tens remaining. 2 
tens equal 20 units, which with 5 
units equal 25 units. 5 is contained 
in 25 5 times. 



Process in practice. j^ practice we say, 5 is contained in 8 1 

^^^^ time, with 3 remaining. 
Divisor, 5)875 5 is contained in 37 7 times, with 2 re- 

175, Quotient, maining. 5 is contained in 25 5 times. 
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15. Divide 4557 by 7 ; also, $47.79 by 8. 

7 )4557 8 )$47.79 

651, Quotient. $5.97, QnotieDt. 

3, Kemainder. 

16. Divicle 216 by 2 ; by 3 ; by 4. 

17. Divide 1344 by 4; by 6; by 7. 

18. Divide 1155 by 3 ; by 5 ; by 7. 

19. Divide 2016 by 7 ; by 8 ; by 9 ; by 4. 

20. Divide 3024 by 6 ; by 7 ; by 8 ; by 9. 

21. Divide 18737 by 3 ; by 4 ; by 5 ; by 6. 

22. Divide 98095 by 5 ; by 6 ; by 7 ; by 8. 

23. Divide 71236 by 8 ; by 9 ; by 6 ; by 7. 

24. Divide 86340 by 3 ; by 5 ; by 7 ; by 9. 

25. Divide 80436 by 2 ; by 4 ; by 6 ; by 8. 

26. Divide 123687 by 6 ; by 7 ; by 8 ; by 9. 

27. Divide 904056 by 7 ; by 8 ; by 6 ; by 9. 

28. Divide 423648 by 6 ; by 8 ; by 7 ; by 9. 

29. Divide $31.50 by 3 ; by 5 ; by 7 ; by 9. 

PRACTICAL PROBLEMS. 

1. At 6 cents a pound, how many pounds of sugar can be 
bought for 84 cents? 

2. A boy sold newspapers at 5 cents apiece, and in the even- 
ing he had 475 cents ; how many newspapers did he sell ? 

3. A grocer gains 3 cents on every pound of coffee ; how 
many pounds must he sell to gain 450 cents? 

4. Mr. Howard uses 4 pounds of ice in one hour ; how long 
at the same rate will 488 pounds last him? 

5. It takes 8 ounces of tin to make one fruit-can ; how many 
cans can be made from 13824 ounces? 

6. A boy averages 7 miles an hour on his bicycle ; how long 
will it take him to go from Philadelphia to Pittsburg, a dis- 
tance of 353 miles ? 
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»> 



7. A gardeDer puts 9 onion-sets in one row ; how mimy rows 
will be required for 8964 sets ? 

8. A man saves $8 a week ; how long must he labor to save 
enough money to pay for his home, which cost him $2048 ? 

9. A train of cars runs 315 miles in 9 hours ; what is the 
average speed per hour? 

10. If 8 horses cost $1280, what is the average price of a 
horse? 

11. A farmer raised 1232 bushels of potatoes on 7 acres of 
land ; what was the average yield per acre ? 

12. A father divided $19206 equally among his 6 children; 
how much did each child receive ? 

13. At $5 a ton, how many tons of coal can you buy for 
$1875? 

H. If the average expense in visiting the World's Fair at 
Chicago was $7 per day, how long could a person visit for 
$154? 

15. A drover paid $2076 for a flock of sheep, at an average 
price of $4 per head ; how many did he buy ? 

16. If 9 sheets of paper make one book, how many books 
can be made from 19629 sheets? 

LONG DIVISION. 
32 —i. Divide 2646 by 63. 

Process. 63 is contained in 264 4 times, with a remainder 
63)2646(42, Ans. of 12. Bringing down the next figure of the divi- 
??2 dend) we have 126. 63 is contained in 126 2 times, 
Jj? with no remainder. Hence the quotient is 42. 
This process is called long division, 

42 

63 Proof.— 42, the quotient, multiplied by 

126 63, the divisor, equals 2646, the dividend. 

Hence the work is correct, 

2646 



DIVISION. 

• 


Divide — 




2. 451 by 11. 


10. 441 by 21. 


S. 372 by 12. 


11. 990 by 22. 


4. 416 by 13. 


12. 1955 by 23. 


5. 294 by 14. 


13. 2132 by 26. 


6. 330 by 15. 


14. 2457 by 27. 


7. 368 by 16. 


15. 3108 by 28. 


8. 391 by 17. 


16. 2624 by 32. 


9. 450 by 18. 


17. 2343 by 33. 


18, Divide »122.50 by 35 ; also, 77700 by 37. 


Peocess. 


Process. 


35)$122.50($3.50, Ans. 


87)77700(2100, 4n«. 


105 


74 


176 


87 


176 


37 





00 


Divide — 




19. 51660 by 42. 


28. 46238 by 61. 


m' 18791 by 43. 


29. 42777 by 63. 


21. 72945 by 45. 


30. 38676 by 66. 


£2. 60466 by 49. 


31. 82678 by 67. 


SS. 64056 by 51. 


5«. 104832 by 72. 


24. 28404 by 54. 


33. 209576 by 68. 


25. 24192 by 56. 


34. 195548 by 76. 


26. 24244 by 58. 


36. 266112 by 77. 


27. $290.28 by 59. 


36. $3790.61 by 83. 



81 



S7. Divide 50061 by 123 ; also, $7304.68 by 243. 

Process. Process. 

123)50061(407, Ans. 243)$7304.58($30.06, Am. 



492 



729 



861 
861 



1458 
1458 



Suggestion. — If a remainder with the next figure of the dividend 
annexed does not contain the divisor, place a cipher in the quotient and 
annex another figure of the dividend. 
6 
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Divide — 

S8. 13464 by 132. 

89. 23718 by 134. 

JiO. 34816 by 136. 

4i. 21025 by 145. 

Ji2, 21609 by 147. 

43. 40851 by 153. 

U^ 91008 by 158. 

^. $422.82 by 162. 

6i. Divide 420 by 10. 

IST Process. 

10)420(42, Quotient 
40 

20 
20 



46. 66150 by 175. 

47. 49941 by 179. 

48. 88504 by 184. 

49. 98952 by 186. 

50. 36481 by 191. 

51. IbOll by 193. 

52. 91065 by 195. 
63. J752.22 by 199. 



2d Process. 
1|0)42J0 

4^ Quotient. 



By comparing these two processes, it is seen that we can divide by 10 
by cutting off one figure at the right of the dividend. In the same way 
we can divide by 100 by cutting ofi' two figures, etc. 



Divide — 

65. 630 by 10. 

66. 7200 by 100. 
57. 8000 by 1000. 
68. 92000 by 1000. 

63. Divide 16924 by 1400. 

1st Process. 

1400)16924(12, Ans. 
1400 

2924 
2800 

124, Rem. 



69. 62100 by 1000. 

60. 420000 by 10000. 

61. 63 by 10. 

62. 720 by 100. 



2d Process. 

14)169124(12, Ans. 
14 



29 

28_ 

124, Rem. 



Comparing these two processes, it is seen that the work may be very 
much shortened by omitting the ciphers at the right of the divisor and 
the same number of figures at the right of the dividend, then dividing 
and annexing the 24 to the remainder. 
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Divide — 

64. 695 by 30. 

65. 953 by 50. 

66. 729 by 60. 

67. 9675 by 700. 

68. 87654 by 800. 

69. 76504 by 900. 

70. 86547 by 2200. 

71. 48514 by 3500. 

72. 67584 by 4200. 



7S. 84432 by 6000. 
7^. 98743 by 7000. 

75. 78654 by 8000. 

76. 57423 by 12000. 

77. 28645 by 13000. 

78. 75321 by 15000. 

79. 162800 by 1800. 

80. 98400 by 2400. 

81. 843000 by 16000. 



PRACTICAL PROBLEMS. 

i. There are 12 eggs in a dozen ; how many dozens in 1728 
eggs? 

^. There are 20 things in a score ; how many scores in 1680 
things ? 

S. There are 16 ounces in a pound ; how many pounds in 
2560 ounces? 

4. There are 4 pecks in a bushel; how many bushels in 
6648 pecks? 

5. There are 32 quarts in a bushel ; how many bushels in 
3296 quarts? 

6. A farm of 31 acres cost $2604 ; what was the average 
price per acre? 

7. There are 52 weeks in a year ; how many years in 676 
weeks ? 

8. How many barrels can be filled from 5408 gallons of oil 
if one barrel holds 52 gallons ? 

9. $6790.77 were paid to 63 soldiers ; what was the average 
sum paid to each soldier? 

10. How many hogsheads of 63 gallons each in a reservoir 
which contains 89208 gallons? 

11. How many cows at $32 each caii be exchanged for 96 
horses at $120 each? 
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12. A bought a farm of 92 acres for $6900 ; what was the 
average price per acre? 

13. A firm paid to 43 employees $1935 per month ; what 
were the average monthly wages? 

14. There are 231 cubic inches in a gallon of water ; how 
many gallons in 14322 cubic inches of water? 

15. There are 144 square inches in one square foot; how 
many square feet in 54432 square inches? 

16. How many barrels can be filled from 9408 paunds of 
flour if one barrel contains 196 pounds? 

17. A bushel of corn weighs b^ pounds ; how many bushels 
in 11368 pounds? 

18. If a box holds 200 oranges, how many boxes will 26200 
oranges fill ? 

19. There are 160 perches in an acre; how many acres in 
2560 perches? 

20. There are 80 chains in a mile ; how many miles in 4240 
chains ? 

21. There are 2000 pounds in a ton; how many tons in 
12000 pounds? 

22. If a vessel sails at an average rate of 53 miles a day, in 
what time will it sail 3710 miles? 

23. How many hours in 12420 minutes if there are 60 min- 
utes in one hour? 

24. There are 36 inches in a yard ; how many yards in 11016 
inches ? 

25. If 65 books can be packed in a box, how many boxes 
will it take to hold 13195 books? 

26. How many companies, averaging 98 men to a company, 
can be formed from an army of 10976 men? 

27. The combined wealth of the 62 wealthiest men in the 
city of A. is $765,390; what is the average wealth of each? 

28. A Western farmer raised 5964 bushels of wheat on 213 
acres ; what was the average yield per acre ? 
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DEFINITIONS. 

33. Division is the process of finding how many times one 
number is contained in another. 

The Dividend is the number to be divided. 

The Divisor is the number by which we divide. 

The Quotient is the number of times the dividend contains 
the divisor. 

The Remainder is a part of the dividend which is some- 
times left after dividing. 

34. The Sign of Division is -s-, and is read divided by. 
-When placed between two numbers it indicates that the num- 
ber before it is to be divided by the number after it. Thus, 
18 ^ 3 = 6, is read 18 divided by 3 eqtmle 6. 

35. There are two methods of division, called Short Division 
and Long Division. 

In Short Divisian the remainders and partial products are 
not written. 

In Long Division the remainders and partial products are 
written. 

PRACTIOAL PROBLEMS 

On the Four Fundamental Rules. 

1. The minuend is 8675 and the subtrahend 2080 ; what is 
the difference? 

2. The subtrahend is 4652 and the difference is 2448 ; what 
is the minuend ? 

3. The minuend is 9247 and the differience is 6007 ; what is 
the subtrahend ? 

4' The multiplicand is 2037 and the multiplier is 21 ; what 
is the product ? 

5. The product is 3773 and the multiplier is 77 ; what is the 
multiplicand ? 
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6. The product is 126498 and the multiplicand ig 2181; 
-what is the multiplier? 

7. The dividend is 317646 and the divisor is 126 ; what is 
the quotient? 

8. The dividend is 173911 and the quotient is 2851 ; what 
is the divisor? 

9. The quotient is 2521 and the divisor is 126 ; what is the 
dividend ? 

10. The divisor is 82, the quotient is 66, and the remainder 
is 50; what is the dividend? 

11. The divisor is 120, the quotient is 72, and the remainder 
is 14 ; what is the dividend ? 

12. My barn cost $1312, my house cost four times as much 
as the barn, and my farm cost three tiroes as much as both ; 
required the cost of all. 

IS. A farmer took to a store 16 pounds of butter at 32 cents 
a pound, and 48 dozens of eggs at 26 cents a dozen, and re- 
ceived in exchange muslin at 16 cents a yard ; how many yards 
did he receive ? 

14* A drover sold 25 horses for $3300 and gained $375 on 
the sale ; what was the average cost of each horse ? 

15. A farmer bought 20 cows at an average price of $32 a 
head and sold 8 of them at cost ; how much must he receive a 
head for the remainder to gain $132 on the transaction ? 

16. A bought a farm of 216 acres at $85 an acre. He agrees 
to pay $8000 cash and the remainder in five equal annual pay- 
ments ; what sum must he pay annually ? 

17. If 8 apples cost 48 cents, what will 7 apples cost ? 

^ - .^ If 8 apple9 cost 48 cents, 1 apple will cost 

8 apples = 48 cents, 

1 apple = 6 cents, one-eighth of 48 cents, or 6 cents ; and 7 ap- 

7 apples « 42 cents. P^es will cost 7 times 6 cents, or 42 cents. 

18. If 9 sheep cost $72,. what will 7 sheep cost at the same 
rate? 
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19, If 16 cowg cost $352, what will 35 cows cost at the same 
rate? 

20, If 30 barrels of flour weigh 5880 pounds, what will 42 
barrels weigh? 

21, B paid $115.50 for 22 barrels of apples ; what will 73 
barrels cost at the same rate? 

22, What will 125 bushels of potatoes cost at the rate of 23 
bushels for $34.50 ? 

23, If 20 gallons contain 4620 cubic inches, how many cubic 
inches in 116 gallons? 

24, If 15 barrels of oil cost $225, what will 210 barrels cost 
at the same rate ? 

25, C paid $3510 for 15 acres of land ; what would a farm 
of 116 acres cost at the same rate? 

26, A telephone company receives a yearly income of 
$14,532 from 346 telephones; what is the average income 
from each telephone? 

ORIGINAL PROBLEMS. 

1, If $350 were divided equally among the members of this 
class, how many dollars would each receive, and what amount 
-would remain ? 

2, Give the price of eggs per dozen and the entire cost, to 
find the number of dozens. 

8, Give the price of sugar per pound and the entire cost, to 
find the number of pounds. 

4* Give the cost of a man's farm and the number of acres, 
to find the price per acre. 

5, Give the area of the school-room and the length, to find 
the width. 

6, Give the number of trees in an orchard and the number 
of rows, to find the number of trees in a row. 

7, Find the sum of the ages of all the members of your 
class, and the average age of the pupils. 
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BILLS. 
1. 



Boston^ Jan. gS, 189J^ 



Mr. William iN'oble, 



Bought of John Boyd. 





38 yards of Cloth, 


@ 


$1.15 


$43 


70 




60 yards of Oil-cloth, 


« 


.45 


27 


00 




18 Mats, 


u 


4.25 


76 


50 




12 Rugs, 


« 


3.00 


36 


00 




6 Carpet-sweepers, 


(C 


3.25 


19 


50 




$202 


70 



Beceived Payment j 

John Boyd. 

A bill is made out by writing the names of the purchaser 
and seller under the date, with an orderly arrangement of the 
number or amount of each article, with its price, and finding 
the sum of their several costs. 



2. 



New Yorhf July 9, 1894. 



Mr. W. a Frew, 



Bought of Henry Bowman, 





16 


pairs of Boots, 


® 


! 


* 


28 


" Gaiters, 


« 






54 


" Slippers, 


(( 






90 


" Rubbers, 


« 






64 


" Shoes, 


« 





,«4.50 

3.80 

1.60 

.75 

2.50 



I I 
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8. 



PkUaddphia, Feb. 19, 1894. 



Br. H. F. Bitner, 



Bought of Bullock ^ Crenshaw. 



8 lb. Ammonia, 

2 oz. Antimony, 

2 doz. Bottles, 
10 " Test-tubes, 

4 " Evap. Dishes, 
12 oz. Chloride of Lime, 



@ 



% .11 

.20 
3.15 

.70 
1.44 

.20 



Received Payment y 

Bulloch ^ Crenshaw. 



4. 



Chicago, Nov, 4$ 1894. 



Mr. John M. Groff, 







To Martin ^ 


Co.. 


Br. 




1894. 




■ 








Jan. 


4 


To 145 bu. Wheat, @ 


$1.10 


$ 




u 


16 


" 300 " Com, 


.70 






Mar. 


20 


" 220 " Rye, 


1.12 






« 


30 


" 500 " Oats, 


.40 






May 


10 


" 200 " Corn, 


.75 






« 


24 


" 150 « Rye, 


1.15 






1894. 




-Cr- 








Jan. 


6 


By Cash, 




$150 


50 


Mar. 


22 


" Draft, 




450 


00 


Maj 


12 


« Cash, 




300 


00 



How much is due Martin & Co. ? 
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Make out in proper form and receipt tlie following bills : 
6. Mr. J. W. Cooper, bought of A. M. Anderson, 25 yd. of 

Muslin, @ 10 cents a yd. ; 40 yd. of Calico, @ 8 cents a yd.; 

16 yd. of Ribbon, @ 25 cents a yd. ; 36 yd. of Sheeting, % 

12 cents a yd.; and 8 pairs of Gloves, @ $1.25 a pair. How 

much is due ? 

6. William King, bought of Henry Jones, 10 yards of Broad- 
cloth, at $5.75 a yard; 4 yards of Silk, at $1.87 a yard; 8 
yards of Flannel, at $.85 a yard ; and 42 yards of Muslin, at 
$.13 a yard. How much is due? 

7. James Long, bought of Henry Young, 125 pounds of 
Coffee, at $.25 a pound; 250 pounds- of Sugar, at $.06 a 
pound ; 75 pounds of Rice, at $.09 a pound ; and 12 pounds 
of Tea, at $1.10 a pound. How much is due? 

8. John Martin, bought of Samuel P. Hambleton, 25 dozen 
Tumblers, at $1.85 per dozen ; 45 dozen Plates, at $2.25 per 
dozen ; 12 Tea-sets, at $1.87 a set ; and 8 sets of Dessert-spoons, 
at $4.75 a set. How much is due ? 

Note. — The following abbreviations are used in the foregoing bills: 
Dr. = Debtor (the one who owes) ; Cr. = Creditor (the one to whom 
something is owed); (^ = at; lb. = pounds; oz. = ounces; doz. = doz- 
ens; bu. = bushels; yd. = yards. 

DEFINITIONS. 

36. A Bill is a written statement of goods sold, with the 
amount and price of each article, and the entire cost. 

37. The person to whom a debt is due is called the Cred- 
itor, and the person owing the debt is called the Debtor. 

38. A bill is Receipted when the person to whom payment 
IS made writes at the bottom of the bill Received Payment and 
signs his name. 

39. A bill showing a debit and credit account between the 
parties is called an Account Current. 
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MAKING CHANGE. 

1. If you buy 9 pounds of sugar at 6 cents a pound, and 
you give the grocer a dollar-bill in payment, how will he count 
the change due you ? 

Answer. — Giving me the sugar, he would count that as 54 
cents, and then hand me in succession 1 cent, 10 cents, 10 cents, 
and 25 cents, counting 54, 66, 66, 76, $1. This is the most 
convenient way to make change. 

2, How will the change be counted in taking 35 cents out 
of $1? 

S, How will the change be counted in taking $1.63 out 
of $2? 

4. How will the change be counted in taking J4.51 out 
of $5? 

5. How will the change be counted if you buy 4 pounds of 
coffee at 31 cents a pound, and give in payment %b ? 

GENERAL REVIEW. 

I. Nunieration ajid Notation. 

i. Write eighty-nine in Roman numerals. 
2, Write 405 million, 816 thousand, 416 units in figures. 
S, Write one thousand four hundred and fifteen dollars 
and ten cents. 

^ Read XXIX ; 408,008,102 ; XCIX ; 600,006. 

5. Read $106.08 ; $4,001.85; $4,004,080.05; $9,000.09. 

6. Write sevehty-eight in Roman numerals. 

7. Write 106 million, 404 thousand, 909 units in figures. 

8. Write forty-two thousand three hundred and ten dollars 
and sixty-five cents. 

P. ReadXLIX; 40,040,405; XXXIV; LXVI. 
10. Read $2018.43; $942,429,670.02; $8,008,008.08; 
•5,408,616.04; $400,500.05. 

II. Write forty-one in Roman numerals. 

12. Write 40 million, 40 thousand, and 40 units in figures. 



^' 
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13, Write fifty-five thousand, four hundred and twenty dol- 
lars and six cents. 

U. Eead LXXXVII; 104,860,918; LXXVIII; 
300,003,300; XLIV. 

i5. Read $4,008,621.62; $82,082,820.71; $600,215,408.71; 
$40,300.02. 

16, Write twenty-one, seventy-six, and thirty-two in Roman 
numerals. 

17, Fill the first period with 4's, the second with 5's, and 
the third with 6's, and read the number. 

18, Fill the first four places with I's, the next four places 
with 2's, and the ninth place with 3, and read the number. 

19, Write the numbers from 20 to 40 in Roman nu- 
merals. 

20, Write the largest number you can read. 

2. United States Money. 

Arrange each line in column and add — 

1. $13.86, $400, $20.02, $78.18, $10.01, $700.15. 

2, $42.70, $11.04, $500, $78.04, $9.09, $7000. 
S, $98.06, $.90, $900, $816.04, $12.03, $900.01. 

4, $46.20, $.42, $80, $16.25, $401.28, $34.35. 

5, Subtract $19.25 from $120.42. 

6. Subtract $41.32 from $100. 

7. Subtract $304.70 from $1000. 

8, Subtract $42.41 from $85. 

9. Multiply $3162.75 by 123. 

10. Multiply $4232.81 by 105. 

11, Multiply $204.62 by 24 and add $10,345.16 to the 
result. 

12, Multiply $610.08 by 51 and subtract $516.75 from the 
result. 

13. Divide $2115.14 by 34. 
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3. Fundamental Processes. 

Examples. 

1. Add by lines and find the sum of the results — 

6841 -f 6000 + 1402 + 7602 + 8010 = 

4306 + 6371 + 8632 + 1045 + 7608 = 

1234 + 5678 + 9012 + 3456 + 7990 = 

5678 + 9012 + 3456 + 7890 + 1234 = 

6007 + 7061 + 9045 + 1879 + 6325 = 

6321 + 7984 + 4321 + 7654 + 2972 = 

2. Find the difference between 94879 and each of the fol- 
>wing numbers: 

100000 444444 223344 909090 800000 
871213 600024 800400 980731 421632 

S, Find the difference between 84629 and each of the fol- 
3wing numbers: 

128000 416302 910020 562132 700024 
802040 520041 980731 716215 603152 

Jf. Multiply 123456789 by 9 ; by 18 ; by 27 ; by 36 ; by 45. 

5. Multiply 987654321 by 9 ; by 18 ; by 27 ; by 36 ; by 45. 

6. Multiply each number in the columns below by 26 ; by 
i2;* by 104: 



413 


435 


302 632 


2145 


5432 


517 


124 


612 456 


2046 


6009 


621 


902 


321 834 


2150 


4032 


132 


806 


142 234 


3216 


7080 


7. Divide each of the following numbers by 


32; by 


)y 192: 










5376 


13056 


40704 


120576 


9984 


6912 


16128 


45312 


194688 


38784 


8064 


28032 


48000 


310656 


88704 


8832 


36480 


77952 


376320 


403200 
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PRACTICAL PROBLEMS. 

1. The number of days in each month of the year is— 

January, 31. April, 30. July, 31. October, 31. 

February, 28. May, 31. August, 31. November, 30. 
March, 31. June, 30. September, 30. December, 31. 

How many days less in the first 6 than in the last 6 months? 

2, How many strokes does the hammer of a clock make in 
a day, if it strikes only the hours? How many in a week? 
How many in the month of May? 

S, A child's pulse beats 78 times in a minute ; how often 
does it beat in an hour (60 minutes)? In a day (24 hours)? 
In the month of June? 

^ Robert has S4250, Ethel has 3 times as much lacking 
$1225; how much have they both? 

5, Mr. White earns $42 a week, and Mr. Lyte earns $54 in 
the same time ; how much will Mr. Lyte earn while Mr. White 
earns $1722? 

6, The diameter of the earth is nearly 8000 miles ; how long 
would it take a boy to travel that distance on a bicycle at the 
rate of 32 miles a day ? 

7, The circumference of the earth is about 25000 miles ; how 
long would it take a person to walk that distance at the rate 
of 25 miles a day? 

8, The national debt of the United States at the close 
of the Civil War was $2,773,236,173.69; in 1890 it was 
$934,230,496.60; how much had the debt decreased? 

9, The wheel of a bicycle is 12 feet in circumference; how 
many revolutions will it make in going 100 miles (5280 feet in 
a mile) ? 

10, If a boy earns $18 a month, and a man $32 a month, 
how much will 8 boys and 10 men earn in a month? 

J.1, Two men start to walk in opposite directions, the first at 
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the rate of 30 miles a day, and the second at the rate of 42 
miles a day ; how far apart will they be in 120 days ? How 
fiar apart will they be if they travel in the same direction ? 
12, I bought a quantity of grain for $9406, paid $52 freight 
and $105 storage, and sold it at a gain of $412 ; what did I 
receive for it? 

15, If the President of the United States spends $84 daily, 
how much can he save in a year of 365 days out of a salary 
of $50,000? 

14* ^Vhat will 112 acres of land cost, if 65 acres cost $8125 ? 

16, If 16 books cost $4.32, what will 340 books cost at the 
same rate? 

16, If it requires 1134 bricks to build 54 cubic feet of wall 
how many bricks will be required to build 2415 cubic feet? 

17, The value of 8 horses and 12 cows is $1960 ; if the value 
of each horse is $122, what is the value of each cow? 

18, The value of 12 horses, 15 mules, and 18 cows is $5013 ; 
if the value of each mule is $115, and the value of each cow 
is $36, what is the value ot a horse ? 

19, A man bought a farm for $5760, and sold 75 acres at 
$42 an acre, and the remainder for $3000 ; how much did he 
make by the transaction ? 

20, I sold my farm of 115 acres at $205 an acre, and re- 
ceived in payment a note worth $20,985 ; how much remains 
impaid ? 

21, A sold his farm of 140 acres at $186 an acre, and 
bought with the proceeds another &rm at $210 an acre ; how 
many acres in the latter farm ? 

22, A canal-boat goes 30 miles in 10 hours, and a railroad 
train 40 miles an hour; how far will the railroad train go 
while the canal-boat goes 96 miles? 

23, A farmer exchanged 40 bushels of wheat at 60 cents a 
bushel for muslin at 12 cents a yard ; how many yards did he 
get? 
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^4. A and B have $12, but A has $4 more than B ; how 
much has each? 

25. G and D have $586, but C has $40 less than D ; how 
much has each? 

26. Mount Everest in Asia is 29002 feet high ; how many 
miles high is it, there being 5280 feet in a mile? 

27. There are 18 rows of trees in an orchard and 18 trees 
in a row ; how many trees are there ? If there were twice at 
many rows and three times as many trees in a row, how many 
trees would there be ? 

28. A farmer owns 8 farms containing respectively 90, 112, 
116, 142, 174, 202, 218, and 220 acres; how much more land 
would he have if each farm contained 200 acres ? 

29. A boy's account with a savings bank is as follows : Jan- 
uary 1st, paid in $16 ; February 4th, paid in $21 ; March 5th, 
drew out $10 ; April Ist, paid in $41 ; April 16th, paid in $17; 
May 3d, drew out $50 ; June 10th, paid in $23 ; July 6th, paid 
in $19 ; August 1st, paid in $31 ; September 20th, drew out 
$15; October 12th, paid in $35 ; November 20th, paid in $27; 
December 24th, drew out $30 ; how much was due him ? 

50. The distance from New York to Philadelphia is 90 miles ; 
from Philadelphia to Chicago, 890 miles ; from Chicago to San 
Francisco, 2420 miles ; how many feet from New York to San 
Francisco by this route (5280 feet in a mile) ? 

51. A mechanic sold a farmer a wagon for $48.25, three 
plows at $5.50 each, and 8 rakes at $10*50 each, and bought 
of the farmer 40 bushels of potatoes at 80 cents a bushel and 
100 bushels of wheat at 55 cents a bushel ; which owes the 
other, and how much? 

52. A farmer sold a merchant 3 cows at $40.50 each and 10 
sheep at $6.50 each, and took in payment 40 yards of cloth at 
$2.25 a yard, 60 yards of carpet at $1.25 a yard, and 40 yards 
of muslin at 9 cents a yard ; which owes the other, and how 
much? 



SECTION III. 
COMMON FRACTIONS 





one-fourth 



J 
4 




40. — 1. If a square inch is divided into two equal parts, 
what is one of these parts called ? 

2, How many halves in a square inch? 

3. If a square inch is divided into three equal parts, what is 
one of these parts called ? What are two parts called ? 

-^ How many thirds in a square inch ? 

5. If a square inch is divided into four equal parts, what is 
one of these parts called ? What are two parts called ? Three 
parts ? Four parts ? 

6» How vsmiLY fourths in a square inch? How many fourths 
in anything? 

7. If an apple is divided into five equal parts, what is one 
of these parts called ? 

8. How many fifths in an apple? 

9. If an apple is cut into six equal parts, what part of the 
apple is one of these parts ? What part of the apple are two 
parts? Three parts? Four parts? Five parts? Six parts? 

10. Which is the larger, one-half or one-third ? One-third 
or ^one-fourth ? 

7 »sr 
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11, What is meant by one-half? Ans. One-half w one of 
the two equal parts of anything, 

12. What is meant by one-third? One-fourth? One-fifth? 
One-sixth? Two-thirds? Three-fourths? Three-fifths? 

41. These equal pacts, one-half, one-third, three-fifths, etc., 
are called Fradiona. 

A fraction is usually expressed by writing one number above 
another with a short line between them. Thus, 

One-half is written ^. 
One-third is written \, 
Three-fifths is written |, etc. 



Write the following fractions : 



1 sixth ; 

2 sixths ; 
8 sixths ; 
5 sixths ; 



1 seventh ; 
3 sevenths ; 

5 sevenths ; 

6 sevenths ; 



1 eighth ; 

2 eighths ; 
5 eighths ; 
7 eighths ; 



Bead the following fractious : 






i f 1 

* A 1 


* 
f 

tV 


1 
A 

if 



1 tenth; 
4 tenths ; 
7 tenths ; 
9 tenths. 



if 
if 
41 



DEFINITIONS. 

43. A FraiCtion is one or more of the equal parts of a unit; 
as, -J. 

The number below the line is called the Denominator, 
and shows into how many parts the unit is divided. 

The number above the line is called the Numerator, and 
shows how many of the equal parts are taken. 

The numerator and the denominator are called the Terms 
of a fraction. 
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43. When the numerator is less than the denominator, as J, 
fy i, etc., the fraction is called a Proper Fraction. 

When the numerator is equal to or greater than the denom- 
inator, as I, f, f, etc., the fraction is called an Improper 
Fraction. 

44. A Mixed Number is the sum of a whole number and 
a fraction ; as, 6 + f, or 6f . 

45. A fraction is another form of division, in which the 
numerator is the dividend and the denominator the divisor. 
Thus, 1^ = 15 -^ 5 = 3. 

REDUCTION OF FRACTIONS. 

CASE I. 

46. To reduce an improper fi:uction to a whole or 
mixed number. 

ORAL EXERCISES. 

1. How many ones in f ? f ? | ? 

2, How many ones in V" ? ¥ ? ¥ ? 
S. How many ones in V ? ¥ ^ ¥ ? 

4. How many ones in i/ ? ^ ? ^/ ? 

5. How many ones in ^? •^? •^? 

6. How many ones in ^ ? 

Suggestion. — In one there are 3 thirds, and in 14 thirds there are as 
many ones as 3 thirds are contained times in 14 thirds, which is 4} 
times, Ans, 

7. How many ones in ^ ? 

8. How many ones in ^? 

9. How many ones in ^^ ? 

10. How many ones in ^ ? 

11. How many ones in ^^ ? 
1^. How many ones in ^/ ? 



v? 


¥? 


¥? 


^? 


¥? 


¥? 


¥? 


¥? 


^? 


1^? 


V? 


ip? 
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WRITTBN BXBROISBS. 
IS, Eeduce ^^ to a mixed number. 

Process.— Vi^ = 417 + 23 =» 18^, ilrw. 
Reduce to whole or mixed numbers : 



16. ^. 

1^> -W- 

17. W. 



18. ^. 

19. W- 

20. ^5^. 

21. \y^. 



22. A^. 
2S. ^. 

24. i||l 

25. ^. 



26. If |l. 

27. 1-1-^. 

28. ^^. 

29. ^4fi. 



CASE II. 

47. To reduce a mixed number to an improper frac- 
tion. 

ORAL EXERCISES. 

1. How many thirds in 1 ? In 2 ? In 3 ? 

2. How many fourths in 1 ? In 5? In 6? 
S. How many fifths in 1 ? In 6 ? In 9 ? 

4. How many sixths in 1 ? In 7 ? In 10 ? 

5. How many thirds in 1 ? In 7|? 

Suggestion.— 7 1 = 7 + |. In 7 there are V*,*nd in 7} there are V ^ 



6. How 

7. How 

8. How 

9. How 

10. How 

11. How 

12. How 

13. How 
H. How 
iJ. How 
16. How 



many thirds in 4| ? In 6f ? In 5^ ? 
many fourths in 2| ? In 5J ? In 6| ? 
many fifths in 3f ? In 44 ? In 9f ? 
many ninths in 6f ? In 7^ ? In ^ ? 
many tenths in 7^? In 1\^^ ? In 9^? 
many elevenths in 2^? In 3|^j T In 4y\? 
many twelfths in 2^^ ? In 3-f\ ? In 5^^^ ? 
many twentieths in 2^'g ? In ^^t In 5^? 
many thirtieths in 3^^ ? In 2^ ? In 4^ ? 
many tenths in 12^^*^ In 15^o ? In 20^? 
many fiftieths in 2^ ? In 3^ ? In 4^^ ? 
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Witl'lTKN BXEBOISES. 



n. Reduce 24 to fifths; 24| to fifths. 

Pbocess. 

oA I?r. — In one there are 5 fiflhs, and in 24 

5 there are 24 times 5 fifths, which are 120 

ij^J™. filllis, oc 4", ^«» 

2d.— In 24 there are 120 fifths; 120 fifths 
,+ 2 fifths - 122 fifths, or »H .4ns. 



Pboviks. 
24f 



Reduce to improper fractions — 



(. 10} 

i. 12}, 

>. 14}. 

f. 16J 

!. 201 

I 30f , 
«*43t. 

i. 67f 

r. 63f 



21. 



US. 



i7. 75A. 
«S. 52A. 

m 6i,v 

so. 62^- 
SI. 85A. 
3». lOOfV. 
«. 56ii. 
«4. 106^. 
55. 102t\. 



S6. 


516|. 


S7. 


84^. 


SS. 


134?. 


S9. 


125}. 


io. 


160f 


41. 


I06A 


V- 


111*- 


43. 


123}. 


U. 


234}. 



CASE III. 

48. To reduce ftactionB to higrher or lower terms. 



OBAL EXEBCISBS. 



3 

7. " 



1. How man^ thirds in a square inch ? How many sixths? 
How many ninths? 

From the foregoing illustration it is seen that § — } = $. 
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^. How many sixths in | of a square inch ? (See Fig. 2 p. 101.) 
S. How many ninths in | of a square inch ? (See Fig. 3, p. 101.) 

4. How may we get f from f ? And f from ^ ? 

5. How may we get f from f ? And f from f ? 

6. What, then, may be done to the terms of a fraction with- 
out changing its value ? 

49. Principle. — Multiplying or dividing both terms of afrac- 
Hon by the same number does not change the value of the frcustion, 

7. How many halves in ^^ ? yV ? ^ ? 

8. How many thirds in f ? ^"t -Jf ? 
P. How many fifths in 32^ ? |^? J|? 

10. How many sixths in y\ ? || ? ^ 2 y 

11. Reduce ^ and \ to sixths. 

12. Reduce \ and \ to twelfths. 
IS. Reduce |, f , and f to twelfths. 

14. Reduce \ and f to tenths. 

1?7RITTEN EXERCISES. 

15. Reduce f J to its lowest terms. 

Process. Since dividing both terms of a fraction by the 

^ I f i =" H same number does not change its value, we divide 

both terms of f J by 2, and obtain \\ ; then dividing 
3 I H = !» ^^- both terms of ^ hy 3, we have f 

Hence, to reduce a fraction to its lowest terms, Divide both 
terms of the fraction by the same number, and continue to divide 
until the terms have no common divisor. 



Reduce to their lowest terms — 
1'' TT> "rfj tI* 

i8. a, H, if. 

1^' M> M> ft- 
^0. if. M. li- 



^/ 40 60 65 
'^-'' TSy 7T> ft' 

^^' a* ^h zi' 

^*' T2TT> Tf^f tH' 

u. -th, m, 1^. 

^5. -ff^, ^Y5"> ire' 



REDUCTION OF FRACTIONS. 
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26. Keduce ^ to 120ths. 

Pbocess. Since the fraction is to be reduced to 120thSy we 

5 X 10 _ 50 must multiply both terms by some number that will 
12 X 10 120 make the denominator 120. This number is found 

by dividing 120 by 12, which gives 10. Multiplying 
both terms of ^j by 10, we have /^^. 

Hence, to reduce a fraction to higher terms, Multiply both 
terms by a number that vMl give the required denominator. 

Reduce — 



To 56ths. 



27. f to 32ds. 

28. f to 60ths. 

29. \ to 40ths. 

50. ^ to 50ths. To 80ths. 

51. I to 36ths. To 48ths. 

52. f to 20ths. 

53. \ to 21sts. 

54. -^ to 72ds. 

55. I to 63ds. 



To 45ths. 
To 63ds. 
To 96ths. 
To lOSths. 



56. If to 66ths. To 88ths. 

57. H to eOths. To 90ths. 

38. ^ to 84ths. To lOSths. 

39. f to 90ths. To 189ths. 

40. ^ to 156ths. To 169th8. 

41. ^ to 77ths. To 12l8tB. 

42. ^ to 90th8. To 108th8. 
4S. \ to sooths. To eOOths. 
44. I to 96ths. To 120th8. 



45. Reduce | and f to 12ths. 

46. Reduce f and ^ to 8ths. 

47. Reduce f and | to 24ths. 

48. Reduce f and ^ to 30ths. 

When fractions have the same number for a denominator 
they have a Common Denominator. 

, Reduce to equivalent fractions with a common denominator— 



49. 1 1 and I 

50. f , tV, and ^. 

51. I, I, and ^. 

52. i, f , and \. 

53. f , f and ^. 

54. f , I, and f 

55. f , ^, and Jf. 

7 



56. I f , and if 
^7'. f , 3^, and ^. 

58. f , I and ^. 

59. T^, }, and ^. 

^^- A» A» an<i H- 
61. ^, I, and f . 

^2. A, il, and H. 
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ADDITION OF FRACTIONS. 
OBAIi EXERCISES. 

60. — i. How many thirds are i + i + J ? 
2. How many fifths are | + i + i + H 

5. How many sixths are J + i + ^ + i? 
4. What is the sum of f and f ? 

6, What is the sum of f and ^ ? 
6. What is the, sum of | and | ? 

What is the sum of — 

7. land f? 

8. f andf? 

9. ^, ^, and li? 
10. ^,3fij,andT^? 

16, What is the sum of ^ and \ ? 

We cannot add these fractions as they are ; therefore we must reduc 
them to a common denominator. 

} = },and} = f; f + | = i^7i8. 
To add JracUons they must have a common denominator, 

» 

What is the sum — 



^^- i\s A» and ^ ? 
^^- A, 1^, and 3^? 
^^. i^^A.and^^? 



16. Of ^andi? 

17. Of land ^? 

18. Of iand^? 

19. Of land I? 



20. Of i and I? 

21. Of I and I? 

22. Of I and I? 

23. Of i and J? 



24. Of ii, audi? 

WRITTEN EXERCISES. 

25, What is the sum of -^ and 3^? 

Process.— A + A = ** + fl = 4*» ^wr. 
Keducin^ the fractions to a common denominator, we have -^ = }J 
xV " iS ; ^he sum of 25 sixtieths and 28 sixtieths is 43 sixtieths, or ||. 



ADDITION OF FRACTIONS. 
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Add the following fractions : 
^6. I and f . 

27. ^ and if. 

28. I and |. 

29. I and |. 

50. ^ and ^\. 

51. j% and H. 

52. \ and ^■^. 
SS. ^ and H. 
^4. ii and ^. 
S5. ^ and ^. 



^^. I, I and f 
57. I, I, and |. 
5<^. f , f , and ^a^. 
^a f H. and }^ 
-^^. f , j, and f . 
^-^- IT> A» and :^. 
^. ^, H, and f . 
-^5. h M, and If. 
^. I, ^, and ^. 

-*^- A> tt» and jV 



45. Find the sum of 13^, 15|, and 18f 
Process. 



13i 

m 

M__ 

48^, Ana. H = 2 A 



A 
A 



We add the fractions first: i + } + f = 
2A' Write ^ij under the fractions, and add 
the 2 to the whole numbers. 2 + 18 + 15 
+ 13 = 48 ; hence the sum is 48^, 



Add— 

47. Si, lOf, and 14|. 

48. 22^, 42i, and GOJ. 
.4P. 102|, 204|, and 90^. 

50. 415|, 516|, and 112^. 

51. 16^, 22|, 45^, and 50^. 

52. A lady bought 5^ yards of muslin at one store, lOf 
yards at another, and 12f yards at a third ; how many yards 
did she buy at the three stores? 

5S. An agent charged $216^ for traveling expenses, $66f for 
boarding, and S50^ for freight ; what were his entire expenses ? 

54- A traveled 22^ miles on Monday, 25f miles on Tuesday, 
and 31f miles on Wednesday ; how far did he travel in all ? 

55. A farmer sold a load of hay for $12|-, a load of oats for 
622f , and a load of wheat for $102^ ; how much did he receive 
for all? 
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SUBTRACTION OF FRACTIONS. 
ORAL EXERCISES. 



61. — 1. How much is | less J ? ^ less ^ ? 
2. How much is | less f? ^ less -j^? 
S. How much is W less /^ ? t\ less ^ ? 

4. How much is \^ less y\ ? 

5. How much is \\ less /^ ^ 

6. How much is f| less y^ ? 



i^less/y? 
^f less^T? 

M less A? 



7. What is the difference between ^ and \ ? 

We cannot subtract these fractions as they are; therefore we must 
reduce them to a common denominator. 

i = |andi = i; i- J = J,^n8. 

To mbtrcust fractions they must have a common denominator. 



Subtract — 

8, \ from \. 

9, \ from \, 

10. \ from }. 

11, \ from \, 



12. \ from \. 
IS. j from \. 
IJf. \ from \. 
15. \ from \. 



WRITTEN EXERCISES. 
16. Subtract f from \. 

Process.— } - { = |j - }J - ^, ^„^ 

Keducing the fractions to a common denominator, we have } == f J and 
I = f J ; the difference between 21 twenty-fourths and 20 twenty-fourths 
is 1 twenty-fourth, or ■^^. 

What is— 



17. ^ 

18. I 

20. I 



A? 



22. 
23. 
2^. 

25. }|. 

26. H 



I- 



5 

T 



I? 
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6 



IT? 



30. ^-W 

32. « - H? 



8S. Subtract 7i from 8^. 



PSOCESS. 

Li 

IJ, Ans, J 

What is— 

Si. ^ 
S5. lOf 

86. llf 

87. l^ 

88. 25 j\ 

89. 34}^ 
4^. 42|f 



We subtract the fractions first, J — J — J ; write 
the ^ under the fractions and then subtract the 
whole numbers. 



4|? 

5}? 

2f? 
10|? 
12f? 
16i? 
20|? 
16i? 



■^.601 


-141? 


4*. 80i 


-20f? 


4^ 81| 


-25J? 


^. 96i 


-32A? 


46. 62^ 


-33|? 


47. 47,?r 


- 13A? 


^. 16A 


- 8^? 


45. 20| 


- 8A? 



5^. A farmer bought a cow for $20^ and a sheep for $8f ; 
how much more did he pay for the cow than for the sheep ? 

61. A teacher's salary is $135^^ a month; how much does 
he save a month if his average expenses are $51|^? 

52. A drover bought 7 horses at an average price of S150^ 
a head, and sold them at the rate of $165^ a head ; what was 
the average gain on one horse? 

68. A grain-dealer bought wheat at 60|- cents a bushel, and 
sold it at 61 f cents a bushel; what was the gain on one 
bushel ? 

PROBLEMS 

In Addition and Subtraction of Fractions. 

1. From the sum of ^ and ^ take f . 
i^. From the sum of f and f take ^. 
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5. From the sura of ^ and ^ take f . 

4* To the difference between J and \ add ^, 
J. To I + 3^ add J - ^. 

6. From ^^ + f take i - J. 

7. From i + i + i take t^ - i- 

8. From 2 take ^^y — ^. 

P. Find the value of | - J + f - i. 
ift Find the value of | + | - ^ — ^. 
ii. To 16| - 5H add 14| + 8^. 

12. From If + 3^ take 2/y - f . 

13. A farmer raised 800 bushels of wheat, corn, and rye; 
how much wheat did he raise if there were 108J bushels of 
rye and 257| bushels of com ? 

14. A miller had 250^ bushels of wheat: after buying 31 6f 
bushels, he sold 426^ bushels ; how much remained ? 



I 



FRACTIONAL PARTS OF INTEGERS. 
ORAL EXERCISES. 
62.— 1. What is i of 4? ^ of 6? } of 16? 



2. What 

3. What 

4. What 

5. What 

6. What 

7. What 

8. What 



si of 6? 
si of 12? 
s|of 6? 
sf of 12? 
si of 42? 
si of 64? 



is i of 63? 
9. 5 is i of what number? 

10. 6 is i of what number ? 

11. 12 is i of what number? 

12. 10 is i of what number? 

13. 12 is i of what number? 

14. What is i of 7? ^of 11? 

15. What is i of 8? ^of 17? 



Of 9? Of 15? Of 18? 
Of 16? Of 20? Of 36? 
Of 9? Of 12? Of 18? 
Of 16? Of 20? Of 28? 
^of 42? 
I of 64? 
I of 63? 



^of 42? 
f of 64? 
4 of 63? 



iof 64? 
iof 63? 



iof 16? 
iof 22? 



Ml 
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"WRITTEN EXERCISES, 
i. What is 3^ of 325? 

325 * ift of 325 is 3^ of 5 times 325. 5 times 325 is 1625 ; 

5 1625 divided by 12 is 135^^. Hence /j of 325 is 

12)1625_ 135^ 

2. What is f of 450 ? f of 329 ? 
S. What is H of 385 ? ^ of 437 ? 

4. What is I of 125 ? ^^ of 316 ? 

5. What is I of 304 ? \ of 412 ? 

G. What is -^ of 512? \^ of 625? 
7. What is yV of 600? ^ of 700? 
<?. What is y\ of 3218 ? /^ of 3002 ? 
5>. What is A of 1235 ? ^ of 1413 ? 

10. If an acre of land is worth $150, what is f of an acre 
worth ? 

11. If a barrel of flour is worth $8, what is | of a barrel 
worth ? 

12. If a quantity of wheat is worth $216, what is | of it 
worth ? 

13. A farm valued at $8672 was sold for f of its value ; 
what was the selling price? 

H. If a barrel of apples is worth $6, what is ^ of a barrel 
worth ? ♦ 

15. A horse and carriage valued at $410 were sold for ^ of 
their value ; what was the selling price ? 

16. A owns f of a vessel which is valued at $215416 ; what 
is the value of his share ? 

17. A railroad which cost $500000 was sold for || of its 
value; what was the loss? 

18. A man asked $180 for his horse, but, finding no pur- 
chaser at this price, sold him for | of this sum ; what did he 
receive for the horse? 
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iofi? 


iofi? 


iofi? 


ioff? 


iof^? 


iof i? 


iof|? 


iofi? 



3 




FRACTIONAL PARTS OF FRACTIONS. 

ORAL EXERCISES. 
53 _i. What is } of i ? 

If each third of the square is divided into two 
equal parts, the whole square will be divided into 
six equal parts, and each part will be ^ of the 
square. Hence i of J = J. 

;^. What is iofi? 

8. What is 4 of i ? 

4. What is iofi? 

5. What is iofi? 

6. What is i of I? 
Suggestion.— J of i is 3^, and i of | is t%. 

7. What is i of f? iof^? iof|? ioff? ioff? 
S, What is i of I? i of |? i of |? i of ^^? i of {? 

9. What is I of I? 

SuGGESTiON.—Since i of f is ^, J of 
I are 2 times ^^ or ^j. 

From the illustration it is seen that if 
the square A BCD is divided into 15 
equal parts, f of the square, or A F C E, 
will contain 12 of these parts, and f of 
these I will contain f of 12 parts, or 8 
parts. Since each part is ^^ of the 
square, 8 parts are ^ of the square; 
hence J of f equals ^, We can obtain 
•this result by multiplying the numera- 
tors together for the new numerator and the denominators together for 
the new denominator. 




10. What is f of f ? 

11. What is f of I ? 

12. What is f of I ? 



§ofi? foff? fof^? 

?ofA? |of A? fofA? 
fof^? ^of A? Aof^? 



MULTIPLICATION OF FRACTIONS. 



Ill 



WBITTKN' EXEBCISES. 



13. What is ^ of H? 



PSOCESS. 

Or— 
2 

3 



By multiplying as in Problem 11 we have 
J X 1^1 = 3%, which by reduction is J. 

In practice we reduce before multiplying. 
This is done by dividing by any number found 
in both terms of the fraction. Thus, 5 is 
taken out of 5 and 15, and 7 out of 7 and 14; 
the result is then }. 

The number thus taken out is called a Common Factor, and 
the process is called Cancellation. 



What is the value of — 

i-*. fof A? 
le.^ofw 

i7. f of H? 

19. Aof H^ 
m^ofT^roftt? 



21. I of I of f ? 

22. I of i of A? 

23. f of |of ^? 

^^. i^ofHofW? 
25. ^of^^of ^? 

m^of^ofH? 
^7. lofjofi? 



MULTIPLICATION OF FRACTIONS. 

54. ^o multiply a fraction by an integrer or an integrer 
by a fraction. 



ORAL EXEBCI6ES. 

1. What is ^ + ^ + i? What, then, is 3 X ^ ? 

;^. Whatisf 4- f + f? What, then, is 3 X ^ ? 

3. How may we multiply a fraction by an integer ? 

^. What is I + J -f I, expressed in its lowest terms? How 
may this result be obtained from f ? 

5. In what other way may we multiply an integer by a 
fraction ? 
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65. Hence, mvMplying the numerator or dividing the denomr 
inatoT of a fraction by any number, multiplies the value of the 
fraction by that number. 

6. What is 4 X I? J X 5? f X 6? 

7. What is 7 X A? « X j\^ 9 X ^j? 
^. Whatisf XIO? /^ X 11? ,\ X 12? 
P. What is 8 X I? fp X 9? 10 X f? 



WRITTEN EXERCISES. 
10, Multiply ^% by 25 ; also, 24 by |. 



Process. 

^ m 5 

5 

Multiply — 

11. i^ by 2. 

12. il by 8. 
IS. 3 by ^j. 
U. 42 by 4. 

15. I by 12. 

16. fl by 21. 

17. 8 by 1^. 

18. 12 by f |. 
iS>. II by 33. 

20. -^{^ by 12. 

21. If by 11. 



3^, Ani. 



22. 72 by Jf . 
^,?. 105 by Z^. 
24. 39 by W. 
^5. II by 24. 
^(5. 216 by ^^. 
27. 42 by |. 
^^. 208 by ^g. 
29. ^ by 305. 
^a |§ by 169. 
5i. ^1 by 285. 
S2. 196 by ^|. 



U' Multiply 105 by 6§. 



Process. 
8 

|x^-15,^i«. 



SS. 

S4. 
35. 

36. 
37. 
38. 
39. 
iO. 



18 by 



HJ' 



m by 10. 



tIt- 



8 by 
ri^ by 56. 

205 by ^3. 

ff2g by 5P. 
4^. 9 by i 
-^. Jy by 45. 
JiS. if by 38. 



Process. 
106 
_6i 



We multiply first by the fraction, and then by the 
integer. } of 105 is 70, and 6 times 105 is 630. 



^70 - I of 106 Adding 70 and 630, we have 700; hence 6} x 105 
630 =- 6 X 105 

700, Ans. "* ^^- 
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Multiply — 

Ji5. 32 by 123^. 

46. 35by 15f. 

47. 81 by 165. 

48. 16| by 25. 

49. 12| by 47. 
60. A^ by 9. 
51. 151 by 4^^. 
62. ll/j by 108. 



6S. 8 by 27||. 
64. 68§J by 40. 
55. 48 by 20f . 
5(5. 512|f by 5. 

67. 6f by 122. 

68. 64 by 16|. 
5a 40| by 20. 
60. 135 by 9f 



6i. If a toil of coal costs $5 and a stove 3f times as much, 
what is the cost of the stove? 

62. What will 16 pounds of butter cost at 28^ cents a 
pound ? 

63. If a dozen of eggs cost 12| cents, what will 32 dozen 
cost? 

64. At $8 a yard, what is the cost of 21f yards of cloth ? 
66. If a horse costs $175|, what will a drove of 24 horses 

cost at the same rate? 

66. A paid $16^ for a set of harness and 20 times as much 
for a horse ; what did both cost ? 

56. To multiply a fiiuction by a fi^action. 

1. Multiply f by f 

Process. To multiply J by ^ is to find ^ of J, which by Art. 

^ X J = J J 53 is found by multiplying the numerators together for 

the numerator, and the denominator together for the 
denominator. Hence ^ x J = J^. 

f^. Find the product of J^ X f X fj. 

? 7 

? 5 

8 
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Multiply — 






S. 1 by I. 


-?ft ^i by If 


^''- H by «. 


4. I by H- 


i^- it by H- 


18. M by if. 


5. % by \%. 


•?«. ii by ||. 


■?»• i^ff by If 


6. i^ by if 


IS. U by n- 


^0. if by \%. 


7. H by f . 


-?-4. M by Jf 


^1- ^ by T%. 


8. ¥ by |«. 


^5. H by f «. 


^«. H by 1%. 


S. If by A. 


■^6- 1! by ifs'j. 


^. 1^*0 by M- 



The word oj between two fractions is equivalent to the «^ 
oj multiplieation. Thus, | of | = | X f . Such expressiona 
are called Compound Fractions. 

Find the value of — 

^4. i of T«A of If. 
^5. I of ^ of ^^ of ||. 
^(5. I of ^j of H of If. 
27. U of f i of ii of f f of f J. 

^<9. IfofHof^^ofi^of^^V 



29. Multiply 4| by 8f . 

14 
Suggestion.— 4} x8f=-^x^-i|?- 



39}, Ans. 



SO. Multiply 12^ by 7f . Multiply 16| by 5f 

31. Multiply 20| by 5}. Multiply 5| by 23^5. 

^^. Multiply 62^ by 4^^. Multiply 12f by Ig. 

5<5. What will 6{ tons of coal cost at $5| a ton ? 

3i. When wood is worth $6^ a cord, what will § of a cord cost? 

35. What will J of a ton of hay cost at $9| a ton ? 

36. There are 16^ feet in a rod ; how many feet in 5| rods? 

37. There are 24| cubic feet in a perch of stone ; how many 
cubic feet in 5y\- perches? 

38. How many square yards in 12^ perches of Ifind, if 
there are 30^ square yards in a perch? 
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DIVISION OF FRACTIONS. 
&7» To divide a firaction by an integer. 

ORAL EXERCISES. 

L If 4 times | are |, what is | divided by 4? 
2, If 5 times f are ^, what is Ay^ divided by 5 ? 
^. If 6 times y\ are f f what is ff divided by 6 ? 
i. How, then, may we divide a fraction by an integer? 
5, If 5 times ^\ are f, what is f divided by 5? 
^. If 6 times i^ are |, what is f divided by 6 ? 
7. If 7 times ^^^ are |, what is f divided by 7 ? 
^.' In what other way besides dividing the numerator may 
We divide a fraction by an integer? 

58. Hence, dividing the numerator or multiplying the denom- 
inator of a fraction by any number y divides the value of the frao* 
Hon by that number. 

9. Divide 4,^ by 4. ^ by 11. ^ by 6. 

10. Divide ff by 9. ^ by 7. ^f by 8. 

11. Divide ^ by 4. f by 7. | by 9. 

12. Divide i by 5. | by 6. | by 7. 
i5. Divide ^ by 3. ^ by 9. | by 3. 

14. If 6 books cost $f|, what will one book cost ? 

15. If 4 yards of muslin cost $^, what will one yard cost ? 

16. If 5 pounds of coffee cost $|, what will one pound 
cost? 

17. A boy walked ^' miles in 3 hours ; what was the aver- 
age rate per hour ? 

18. If 9 bushels of apples cost $^, what will one bushel 
cost? 

19. If 11 pounds of butter cost $^, what will one pound 
cost? 

20^ There are 4 pecks in a bushel ; how many bushels in 24 
half-pecks? 
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COMMON FRACTIONS. 



WKi'iTBN EXERCISES. 
21. Divide ^ by 25 ; also by 11. 

Process.— V^ ^ 25 = A» ^w«. ^ + II = iff, Ana. 



Divide — 


■ 








22. i^ by 4. 


27. 


m by 14. 


5^. 


W by 21. 


2S. J,f by 8. 


28. 


V/ by 27. 


55. 


H by 23. 


24. -li by 5. 


29. 


15 by 11. 


S4. 


II by 11. 


26. i^ by 9. 


SO. 


M by 12. 


S5. 


m by 27. 


26. lii by 11. 


SI. 


If by 13. 


36. 


W by 25. 



^7. Divide 586| by 7. 

Process. Dividing 686 by 7, we have 83, with 6 remaining; 

7 )586f 6 equals -^/, which added to f make ^ ; ^ divided by 

83^f , ^718. 7 equals ^. Hence the quotient is 83^^. 



Divide — 

58. 25| by 6. 

59. 87^ by 12. 
40. 42f by 18. 
4t 51 by 17. 
4^. 37^ by 15. 

43. 62^ by 25. 

44. 33| by 27. 

45. 44| by 32. 



46. 46f by 41. 

47. ^ by 5. 
4B. 936| by 7. 
4^. 1001^ by 11. 
60. 4380| by 9. 

51. 5020f by 8. 

52. 3854| by 12. 

53. 125f by 16. 



59. To divide an integer by a fi:*action, or a fra^^tion 
by a fraction. 

1. Divide 2 by f ; ako, | by ^. 

Process. Process. 



2 -S- { = 2 X I = I, ^7M. 



} + f " » X i - tt, ^n«. 



In this case we invert the divisor and mvMiply. 
Use cancellation when possible. 



\ 
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JDivide — 








2. 10 by \. 


25. 


Hbyf. 


^■*- VW by If 


3. 16 by |. 


14. 


87 by if 


^5. 516 by %. 


4. 46 by I 


15. 


If by T^oV 


26. IJ by ij. 


6. 36 by T^. 


16. 


101 by H. 


^T". A*r by i^. 


6. 18by|. 


17. 


11 by If. • 


28. 606 by f . 


7. tV by 4. 


18. 


M by H. 


^»- m by IM. 


*• i by f . 


19. 


tf by if. 


5ft 1234 by -fV 


5. tV by f 


ZO. 


AV by ||. 


51. iS* by ^5. 


JO. 1 by T^. 


21. 


231 by 13. 


«^- l?i by if 


il- A by |. 


22. 


441 by l\. 


SS. 301 by f,>3. 


7^. 210 by ^. 


2S. 


11? by W. 


^•^ m by wv- 



^5. Divide 42f by 8|. 

Pbocess. 

2 

5^. Divide 32f by 18|. 

^7. Divide 125^ by 62|. 

^. Divide 2| X 3^ by 6^ X 11|. 

^P. Divide 12i X IGf by 6J X ^. 

40. Divide 4| X 64 X 3f by 5| X 3f X 2^. 

41* A man earns $2^ a day; how long must he labor to 
earn $75? 

4^. At $6^ a head, how many sheep can be bought for 
$270? 

4s. How many books at $3^ apiece can be bought for 
♦81 J? 

44' If A h&t costs $2\, how many hats can be purchased 
for »81 ? 

4s. How many quarts of berries at 8| cents a quart can be 
bought for 306 J cents? 
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COMMON FRACTlONa 



REVIEW PBOBLEMS. 
Reduce to mixed numbers — 



1- ^h 


5. ^. 




»-Vi^. 


2. S^\ 


6. W. 




m ^v/. 


5. w- 


7. ig|4. 




ii. Yifx*. 


4.\'^- 


• *.A8f4 




12. if|§A. 


Reduce to impropc 


w fractions — 




IS. 9^. 


i7. 31|f 




i^i. 14£f§. 


24. »H- 


18. 62{^. 




^«. 3161^. 


15. 13?. 


19. 125|. 




23. 202J?. 


16. 16^. 


^<'. 82V8\ 


'• 


^4. 400|^. 


Reduce to lowest t 


erme — 




25. III. 


^^- l*|. 




ss. m. 


26. m. 


SO. |f§. 




S4. MJ. 


27. m- 


5i. Hf. 




*^- III. 


28. m. 


«^. *fS. 




S6. m. 


Find the value of- 


— 




sz. 1 + 2. 






43. 16, + 22|. 


«*• W + /j. 






44. 21t + 17f. 


S9. 1 + U- 






45. 50^ + 32|. 


40. H + A|- 






46. 42H + 62t%. 


41. ^ + ^. 






■47. f + 1 + f 


■^. f + 1 - 


^«• 




•**• 1 + « + A' 


Find the value of- 


- 




49' \h - -fir- 




• 


65. 12| 8|. 


50. H - -iS- 






56, 62| - 40|. 


61. 11 - if 






57. 102| - 81t%. 


62. 12| - 8|. 






^*- 1 + 1 - I- 


6S. 15f - 10^ 


[• 




-J^- 4 + i - «• 


5^ 22| - 13, 


ftj- 




eo- A + i? - «. 



PRACTICAL PROBLEMS. 
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'Find the value of— 

61. 6| X 9. 

62. 4 X 12. 
6S. T^\ X 11. 

64. m X 13. 

65. Ill X 19. 
^6. 12^ X 5^. 

Find the value of — 
78. If H- 5. 

7'^. if - 5. 

75. 4 -^ If . 

7(5. 24 -^ |. 

77. 6| -4- 10. 

7^. 125| -^- 12. 

Find the value of — 

• 85. I of 640. 

86. {I of 120. 

87. f of 725. 

88. I of 542. 
^9. I of il 
90. I of Tf 
Pi. J of 6f . 
92. 6| of 7|. 



^7. 5f X 8f . 
6^. 162| X 10. 
69. 25f X 15. 



5 
1 

1 1 
T5 



X 1% X If. 



70. 
71. 
72. ^1 X sf X T^* 



X 11 X M. 



79. 64 
^(?. 84 - 

^^. ^ - 

83. Hi 



-J- 81. 



5' 

10|. 
6f. 

_i_ 143 



98. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 



liof 

Hof 

6i^ 
16| -f 

Mof 

48^ 

420- 

500 -f 



S( 



9|. 
-12. 

Hi. 

16^ 
-663. 



1. What 

2. What 
^. What 

4. What 

5. What 
^. What 
7. What 
^. What 

pound? 



PRACTICAL PROBLEMS. 

will 12 oranges cost at 2^ cents apiece ? 

will 12| pounds of butter cost at 30 cents a pound? 

will 5| yards of muslin cost at 6 J cents a yard ? 

will 24 barrels of flour cost at $6| a barrel ? 

will 12 acres of land cost at $80^ an acre ? 

will 8 pairs of rubbers cost at $-^ a pair ? 

will 16^ dozen of eggs cost at 28| cents a dozen ? 

will I of 5 pounds of raisins cost at 16^ cents a 
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9. John found that after spending $18| he had $42| remain* 
ing ; how much had he at first ? 

10. A girl was sent to the store with $5 : she bought 15^ 
yards of ribbon at 16 cents a yard ; the clerk gave her $2.50 
change; how much did she lose? 

11. A man earned $75| and then had $112|; how much 
had he at first? 

12. At 6| cents a yard, how many yards of calico can hi 
bought for 75 cents? 

13. At $51 J an acre, how many acres of land can be bought 
for $725| ? 

H. When sheep are worth $8 J a head, how many sheep can 
be bought for $2450 ? 

15. If a newsboy earns $4f a week, how long will it require 
him to earn $115? 

16. A divided $216| equally among 5 poor families; how 
much did each family receive? 

17. A divided 108 apples equally among his classmates, 
giving each one ^^ apples; how many classmates had he? 

18. At $6^ a ton, what will 28^ tons of coal cost? 



ARITHMETICAL ANALYSIS. 

60. To paaB from one integer to another integer. 

1. If 5 apples cost 17^ cents, what will 9 apples cost at the 
same rate ? 

Process. j^ 5 ,^ ^^^ ^^ ^^^ ^ ^ppj^ ^^^ ^ 

cost 17f cents. 

. ^ o 1 u of 17^ cents, which is 3^ cents, and 9 apples 

9 '' 3H ^' Am, ^ill ^^^ ^ times 3| cents, or 31} cents. 

2. If 9 pounds of sugar cost 58^ cents, what will 13 pounds 
cost at the same rate ? 
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3. What must I pay for 31 yards of cloth at the rate of 7 
yards for $61|? 

4^ If 9 hens cost 92.70, what will 41 hens cost at the same 
rate? 

6. If 4 hats cost $14f , what will 21 hats cost at the same 
rate? 

6. If 5 tons of hay cost $31^, what will 9 tons cost at the 
same rate? 

7. Find the cost of 34 barrels of oil at the rate of 8 barrels 
for $24.40. 

8, What will 15 loads of stone cost at the rate of 8 loads 
for $17 ? 

9, What must I pay for 18 acres of land at the rate of 5 
acres for $506J ? 

61. To pa£» £ix>m an integer to a fraction. 

1. If a ton of coal cost $8, what will | of a ton cost? 

-^ * If 1 ton of coal cost $8, J of a ton will cost \ of 

1 cost 4)0 

1 u 12 ^^* ^hich is $2 ; and f of a ton will cost 3 times 

t " $6, Am, $2, which are |6. 

j?. What will I of a barrel of apples cost at $6 a barrel ? 

S. If 8 pounds of coffee cost $2.40, what will | of a pound 
cost? 

^ If 5 yards of cloth cost $7.50, what will I of a yard 
cost? 

5. What will f of a pound of tea cost at the rate of 11 
pounds for $8.80? 

6. What will | of a cord of wood cost at the rate of 7 cords 
for $16 ? 

7. A paid $1.65 for 10 pounds of beef; what would | of a 
pound cost at the same rate? 

8. If 4 pounds of rice cost 30 cents, what will | of a pound 
cost? 
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63. To pass £ix>xn a fraction to an integer. 

1, If f of a yard of cloth cost $8, what will 1 yard cost f 

Process. if | of a yard of eloth cost $8, } of a yard will ooel 

i cost $8 9 J -r , 5 J 

y u «4 i of $8, which is $4, and } of a yard will cost 3 times 

1. « $12 $^) which are $12. 

i^. What will a ton of ore cost if f of a ton is sold for $16? 
3. If -^ of A's money is $1250, what is his money? 
4» B sold I of his farm for $9600 ; what was the value of 
his farm? 

5. What will 5 barrels of flour cost if | of a barrel cost 
$5.50 ? 

6. What will 8 boxes of oranges cost if f of a box cost $9? 
^ 7. 9 of A's farm contains 216 acres ; how many acres in the 

farm ? 

8. A miller bought 116 bushels of wheat at the rate of IJ 
bushels for 80 cents; what did it cost him? 

9. A traveled 64 miles in 5| hours ; how far at the same 
rate could he travel in 10 hours? 

ORIGINAL PROBLEMS. 

2. Measure the height and width of the doors in the school- 
room (expressed in feet), and find their surface. 

2. Bo the same with the windows and desks. 

3. Find the average age of the pupils of the class. 

4. Find the market-price of butter, and calculate the cost 
of 12^ pounds, 18| pounds, etc., or how much can be bought 
for $2^, $3^, etc. 

5. Do the same with eggs, lard, etc. 

6. Find the price of land, and calculate the cost of ^ of an 
acre, | of an acre, etc. 

7. How long will it take you to walk to the nearest town at 
the rate of 3^ miles an hour? 
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GENERAL REVIEW. 

Examples. 

1. Find the value of | of f of ^ of i|. 

^. Reduce 14 to a fraction having 22 for a denominator. 

6. Add 4|, 6f, 9|, and 11^. 

4' Subtract |f from f|. 

5. Beduce ^^ to a mixed number. 

6. Divide 46| by 12. 

7. Multiply 62| by 24. 

8. Find the value of 1^ X 2^ X 3^ X 4|. 

9. Beduce |fff to its lowest terms. 

10. Add 16|, 7i llf, 9^, and 8^. 

11. Beduce 233 j^y to an improper fi-action. 

12. Find the value of | of J X i of ^f X A- 
IS. Find the value of 64 divided by f of |f 
14^ Divide 18| by 32f . 

15. Multiply n\ by llf 

16. Beduce |f and ^ to 576th8. 
-?7. Which is the larger, |f or |f|? 

18. Arrange in the order of magnitude f , f , and |. 

19. Add 10^ 16/y, 83^, and 7^. 
j^^. Beduce 1^^^^ to its lowest terms. 

^1. Find the value of H of A of ^ of If. 
22. Divide 8 J by 25f . 
28. Multiply 81| by 15f . 

24. Beduce | and ^^ to 315th8. 

25. Add 8i, 9|, lOf, and 12|. 

^^. Beduce 10203^ to an improper fraction. 

27. Find the difference between | of || and ^ of Jf. 

28. Beduce 203 to a fraction having 81 as a denominator. 

29. Find the value of 3^ X 2tt X 6^^ X 2^. 

50. Find the value of | - | + | - f 

51. Divide 2^ by J^. 

52. Add 16t, 22^, 15^, and 18*. 
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PRACTICAL PROBLEMS. 

1. A school-room is 35f feet long and 24^ feet wide ; what 
is the distance around it ? 

2. B bought a farm containing SlSf acres, and sold C 119| 
acres; how many acres had he remaining? 

^. K f of a bushel of potatoes cost 30 cents, what is the 
price per bushel? 

^ If a man can do a piece of work in 3J (lays, working 8J 
hours a day, how long will it take him working 9f hours a 
day? 

5. If A travels 4^ miles an hour and 8f hours a day, how 
many days will it take him to travel 494f miles ? 

6. A man bought a carriage for $212f , a horse for 8196J, 
and a set of harness for $15^ : he paid for them with a check 
for $500 ; how much change did he receive ? 

7. A farmer has 800 bushels of grain consisting of wheat, 
com, and rye ; how much rye has he, if he has 815^ bushels 
of wheat and 304f bushels of com ? 

8. The sides of a field are 42| rods, 28J rods, 19| rods, 31| 
rods, and 26^ rods ; what is the distance around it? 

9. A merchant bought 48 bushels of wheat at 65^ cents a 
bushel, and sold \ of it at 60| cents a busheF, \ of it at 59 
cents, and the remainder at 61| cents; what was his entire 
gain? 

10. The sum of two fractions is |^, and one of the fractions 
is ^ ; what is the other ? 

11. There are 1760 yards in a mile ; how many yards in \ 
of a mile? 

12. There are 24| cubic feet in a perch ; how many perches 
in 400 cubic feet? 

IS. Two men start from the same place and walk in opposite 
directions, one at the rate of 3^ miles an hour, and the other 4} 
miles an hour; how far apart will they be in 1 hour? In 8^ 
hours? 
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14* A merchant bought three cans of lard, weighing respect- 
ively 51^ lbs., 49f lbs., and 62f lbs. : the weight of the empty 
cans was 2^ lbs. each ; what was the weight of the lard ? What 
did it cost at 12^ cents a pound ? 

15. A sold ^ of his farm for $8472 ; at this rate, what waa 
the value of the entire farm ? 

16. Mr. Miller had two farms : the income from the first was 
81842^, which was f of the income from the second ; what was 
the income from both farms? 

17. How many pounds of sugar at 6^ cents a pound can be 
bought with 18f pounds of butter at 20 cents a pound ? 

18. Mr. Lansinger traveled on his bicycle 30^ miles on Mon- 
day, 40f miles on Tuesday, 35f miles on Wednesday, 50f miles 
on Thursday, 60^^ miles on Friday, and 51f miles on Saturday ; 
what was the average rate per day ? 

19. If ^ of a ton of hay is worth $16 J, how much are 8 tons 
worth at the same rate ? 

SO. I sold my house and lot for $3264, which was |f of what 
they cost me ; how much did I lose by the transaction ? 

21. The circumference of the fore wheel of a wagon is 7^ 
feet, and of the hind wheel 8^ feet ; how many revolutions does 
each wheel make in going a mile (5280 feet) ? 

22. If 10 tons of coal cost $52|, what will 16^ tons cost at 
the same rate ? 

23. What will ff of an acre of land cost at the rate of 4^ 
acres for $177^«^? 

24. A lot is 24J rods long, which is f of its width ; what is 
the distance around the lot ? 

25. The sum of two mij:ed numbers is 402^, and one of them 
is 107f ; what is the other? 

26. The sum of three mixed numbers is 218J^ ; the first is 45J- 
and the second is 114f ; what is the third? 

27. If I of a ton of coal cost $5J, what will one ton cost at 
the same rate? 



126 COMMON FRACTIONS. 

28, At $f a basket, how many baskets of peaches can be 
bought for $12|? 

29, Multiply one hundred and seventy-five and two-thirds 
by thirty-six. 

50, Which is the larger, and how much, | of 71 or ^ of 82 ? 

51, From forty million one hundred and sixteen thousand 
take three-fourths of two hundred and four thousand nine 
hundred and thirtyssix. 

52, What do I receive per pound by selling 33J pounds of 
butter for $13^ ? 

SS, A lost ^ of his money and had $411 remaining; how 
much had he at first? 

SJf^. B lost I of his money, which was $612 ; how much had 
he at first ? 

55, C traveled 100 miles : the first half of the journey he 
walked at the rate of 4^ miles an hour, and the last half at 
the rate of 5f miles an hour ; how many hours did it take him 
to walk the entire distance ? 

56, What will 40 yards of muslin cost at the rate of 8| 
cents a yard? 

57, I paid $41:1^ for eleven hats, and sold them at $5 apiece ; 
how much did I gain on each hat ? 

58, A farmer bought 318f acres of land, and sold A 110| 
acres and £ 90| acres; how many acres had he remaining? 

59, Mr. White bought of Mr. Bowman 

12 pounds of sugar at 5} cts. a pound ; 
20 pounds of butter at 18^ cts. a pound ; 
36 yards of muslin at 1\ cts. a yard ; 
18 yards of cloth at %1\ a yard ; 
8 barrels of flour at $4^ a barrel 
What was the amount of the bill ? 
iO, Write a proper fraction. 
41, Write an improper fraction. 
4^. Write a mixed number. 



SECTION IT. 
DECIMAL FRACTIONS. 



8ESSa 



A Square Inch. 



63. — 1. If a square inch is divided into 
ten equal parta, what is one of these parte 
called? 

S. If one-tenth of a square inch is di- 
vided into ten equal parts, what is one of 
these parte called? 

5. What is j\ of ^^ ? How many hun- 
dredths in one-tenth f 

4. If one-hundredth of a square inch is divided into ten 
equal parts, what is one of these parta called? 

5. What is -j-'g of jj^^ How many thousaodths in one-hun- 
dredth ? 

6. If one- thousandth of a square inch is divided into ten 
equal parts, what is one of these parte called ? 

7. What is -^ of y^'gg ? How many ten-thousandths in one- 
thousandth 7 

64. A fraction whose denominator is 10, 100, 1000, 10000, 
etc., as ■^, yfif, tAt. ■m^TUii etc., is caUed a Decimal Frac- 
tion. 

A decimal Jradion is usually expressed by placing a period, 
called the deeimal point (.), before the numerator, and omit- 
ting the denominator. 

Thus, T^ is expressed, .3 ; y^tt '^ expressed, .03 ; j^^ is 
expressed, .003 ; 75555 is expressed, .0003, etc. 
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65. The following table shows that decimals are only a con- 
tinuation of the common system of notation, and that the value 
of a decimal figure depends upon its position. 

1000 One thousand. 

100 One hundred, 

10. . . One ten. 

1 Ona 

.1 One-tenth. 

.01 One-hundredth. 

.001 One-thousandth. 

.0001 One ten-thousandth. 

The first place to the right of the decimal point is tenths, the 
second place is hundredths, the third is tiwvsandths, the fourth 
is ten-ihousandihs, etc. 



P 



NUMERATION AND NOTATION. 

66. The following suggestion will aid the pupil in reading 
decimals : 

Read the decimal as a whole number, and give it the denomi- 
nation of the last figure. 
Thus, .36 is read 36 hundredths. 

Read — 



1. .5. 


10. .1235. 


19. 8.008. 


^. .8. 


11. 2.5. 


m 10.01. 


S. ,9. 


1£. 3.25. 


21. 14.0014. 


4. .25. 


IS. 25.25. 


22. .505. 


6. .86, 


U. 1.05. 


23. .0706, 


6. .75. 


15. .005. 


24. 1.001, 


7. .125. 


16. 28.005. 


25. .1001. 


8. .425. 


17. 405.05. 


26. .0001. 


9. .625. 


18. 6.25. 


27. 10.01. 



REDUCTION OF DECIMALS. 
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express decimally — 



28. j%. 


34. tW«. 


40. 8jUh 


29. /j. 


3S. m%. 


4i. ^TTSisms 


SO.^. 


36- tMu. 


42. 6To*n». 


SI- fh- 


^^- To'oO- 


4S. -VoV-- 


S2.^. 


^. ^m- 


4-i.W- 


SS- jh- 


39. roWo. 


45. 4rV^ 



46. Write 25 thousandths decimally. 
We write 25 as a whole number, and place the decimal 
point so as to express thousandths ; thus, .025. 

Express decimally — 

-^7. Thirty-five hundredths. 

48. Seventy-five hundredths. 

49. Ninety-three hundredths. 

60. One hundred and twenty-five thousandths. 

61. Five hundred and six thousandths. 

62. Ninety-two hundred-thousandths. 
6S. Five thousandths. 



64 416 thousandths. 

65. 85 ten-thousandths. 

66. 315 ten-thousandths. 

67. 151432 millionths. 

68. 51432 miUionths. 



59. 78 hundredths. 

60. 216 ten-thousandths. 

61. 6 thousandths. 

62. 1432 ten^millionths. 
6S. 101 thousandths. 



REDUCTION OF DECIMALS. 

CASE I. 

67. To reduce a decimal to a common fraction. 
1. Reduce .65 to a common fraction. 

Process. — .65 « -{^ = iJ. 
By omitting the decimal point and supplying the denominator, .65 
equals xViry which by reduction is \%. 
% 
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Hence, to reduce a decimal to a common fraction, omit ihe 
decmal point, supply the denominator^ and reduce the fraction to 
its lowest terms, 

Beduce to common fractions — 



2. .6. 


8. 9.25. 


14. .1875. 


S. .25. 


9. 10.75. 


15. .0875. 


i. .45. 


10. .075. 


16. .00125, 


6. .75. 


11. .0625. 


17. .0075. 


6. .125. 


12. 4.025. 


i5. 4.0025, 


7. .625. 


IS. 28,25. 

CASE II. 


19. .4375. 



68. To reduce a common fraction to a decimal. 

1, Beduce | to a decimal. 

Pbocess. By Abt. 45, } equals 3 divided by 4. 3 is equal to 30 
4)3.00 tenths. 4 is contained in 30 tenths 7 tenths times, with 2 
.75 tenths or 20 hundredths remaining; 4 is contained in 20 
hundredths 5 hundredths times. Therefore f equals .75. 

Hence, to reduce a common fraction to a decimal, annex 
ciphers to the numerator and divide by the denominator, point- 
ing off as many decimal places as there are ciphers annexed. 

Eeduce the following fractions to decimals : 



2. f 


8. t's- 


U-i%' 


S. I 


9.^,- 


15. ^. 


4.^ 


10. |. 


16. 2^. 


5,1 


11. m. 


17 <)'* 


6. f . 


12. %\. 


IS. 72li. 


7.1. 


IS. 25^. 


19. 12ri5. 



69. The processes of adding, subtracting, multiplying, and 
dividing decimals are the same as in whole numbers. 



ADDITION OF DECIMALa 
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ADDITION OF DECIMALS. 
70.— i. What is the sum of 18.25, 25.42, 40.28, and 65.47 f 

PBOCESS. 

18.25 

25.42 Write the numbers, keeping the decimal point in the same 

05*47 vertical column. Add as in whole numbers. 

149.42 

Add the following : 

2. 34.56, 78.25, 16.75, and 14.35. 
S. 6.582, 6.457, 3.754, and 6.372. 

4. 4.321, 6.543, 4.161, and .303. 

5. 8.632, 16.78, 675.4, 6.850, and 97.62. 
e. 8.8, .0007, 25.4216, 4.53, and 162.0708. 

7. 47.202, 11.03, 4.728, 783.5, and .6432. 

8. 2.34, 45.234, 6.2345, 8.4567, and 9.4321. 

9. 2.5, 12.25, 324.165, 3214.8216, and 12345.54321. 

10. 4.03, 1216, 3045, 27.1, and 345.2. 

11. 123.475, 25.52, 4.8, and 300.003. 

12. 400.004, .404, 200.02, and 20.02. 



SUBTRACTION OF DECIMALS. 



71.— i. From 86.25 take 21.78. 



Phocess. 

86.25 

21.78 

64.47 



Write the numberH, keeping the decimal point in the 
same vertical column. Subtract as in whole numbers. 



Subtract the following : 

2. 48.65 from 125.32. 
S. 125.325 from 300.629. 

4. 62.3456 from 100.42. 

5. 471.3465 from 862.75. 

6. 48.0007 from 316.7. 



7. 2.86543 from 11.11. 

8. .08065 from 12. 

9. 3.48546 from 25. 

10. .00091 from 1. 

11. .999999 from 1. 



\ 
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MULTIPLICATION OF DECIMALS. 
72.— i. Multiply .25 by 2.5. 

Multiplying as in whole numbers, we have 625. 
or Since hundredths multiplied bj tenths give thonsandthi 

125" (A^^y X f* = T^oVir), tlie product of .25 by 2.5 is 625 thou- 
50 sandths, or .625, and contains as many decimal figures a>8 there 

,625 <*'*« ^'^ ^^^ factors. 

Hence, to multiply decimals, multiply as in whole numbers, 
and point off in the product as many decimal figures as bothfao- 
tots contain. 

If the product does not contain as many figures as required, 
prefix ciphers. 



8. Multiply .6132 by .23. 

9. Multiply 1.234 by .007. 

10. Multiply 12.3 by .0006. 

11. Multiply 11.36 by .008. 

12. Multiply .024 by .016. 

13. Multiply 2.03 by .123. 



2. Multiply 12.18 by .2. 
S. Multiply 3.16 by .3. 

4. Multiply 4.132 by .04. 

5. Multiply 1.26 by .22. 

6. Multiply 3.27 by .64. 

7. Multiply 1.23 by .212. 

U. Multiply .26 by 2.13 by .34. 

15. Multiply 2.5 by .25 by .025. 

16. Multiply .6254 in succession by 1 ; 10; 100; 1000; 

10000. 

.6254 X 1 - .6254 

.6254 X 10 « 6.254 

.6254 X 100 - 62.54 

.6254 X 1000 - 625.4 

.6254 X 10000 = 6254 

From this example we see that multiplying a decimal by 10, 10(^ 
1000, etc., 

Removes the decimal point as mmiy places to iJie right as there 
are ciphers in the mvMiplier. 

17. Multiply 6.7854 by 10 ; by 100 ; by 1000 ; by 10000. 

18. Multiply .3141 by 10 ; by 100 ; by 1000 ; by 10000. 



DIVISION OF DECIMALa 
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DIVISION OF DECIMALS. 



73 —i. Divide .625 by .25. 



Process. 

A5).626(2.5 
50 



Dividing as in whole numbers, we have 25. 

Since thousandths divided by hundredths is tenths 
(t%V - A^ - *W X h%^ = fS-, or 2.5), the quotient 
of .625 divided by .25 is 25 tenths, or 2.5, and ccmtaim 
as many decimal places as the number of decmud places in 
the dividend exceeds the number of decimal places in the divisor. 



125 
125 



Hence, to divide decimals, divide as in whole numbers, and 
point off in the qiu)tient as many decimal plaees as the numher 
of decimal places in the dividend exceeds the number of deinmal 
places in the divisor. 



2. Divide .25 by .5. 

3. Divide .625 by .5. 

4. Divide .512 by .08. 
6. Divide 3.1416 by 4. 



6. Divide .315 by .21. 

7. Divide 17.28 by .12. 

8. Divide 10.92 by .26. 

9. Divide .5628 by .0042. 



When the number of decimal places in the dividend is less 
than the number of decimal places in the divisor, annex ci- 
phers to make them equal. 



10. Divide 192.2 by .31. 

11. Divide 95.04 by .022. 

12. Divide 64 by .04. 
IS. Divide 25 by .005. 



U, Divide 81 by .0009. 

15. Divide .3125 by 12.5. 

16. Divide 48 by .0048. 

17. Divide 625 by .0625. 



When the number of figures in the quotient is less than the 
difference between the number of decimal places in the divi- 
dend and the number of decimal places in the divisor, prefix 
ciphers. 



18. Divide .3348 by 124. 

19. Divide .00688 by 1.6. 

20. Divide .0175 by .5. 



21. Divide 1522.8 by .36. 

22. Divide 5.80215 by .047. 
2S. Divide 49.2 by 12. 
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^4^ Divide 6254 by 10 ; 100 ; 1000 ; 10000. 



6254 + 1 


» 


6254. 


6254 + 10 


~ 


625.4 


6264 -t- 100 


» 


62.54 


6254 + 1000 


» 


6.254 


6254 -J- 10000 


a 


.6254 



From' this problem we see that dividing by 10, 100, 1000, 10,000, eta. 

Removes the decimal point as many places to the left as there 
are ciphers in the divisor. 

25. Divide 6875.4 by 10 ; by 100 ; by 1000. 

26. Divide .3 by 10 ; by 100 ; by 1000. 

PRACTICAL PROBLEMS. 

1. '\Y'hat will 21.35 pounds of butter cost at 32.5 cents a 
pound ? 

2. When hay is worth $16.25 a ton, what will 14.75 tons 
cost? 

3. What will 167.5 acres of land cost at $82,125 an acre? 
i. What will 17.5 gallons of oil cost at $3,875 a gallon? 

5. Divide $388,325 by 12.25. 

6. What will a barrel of sugar cost that weighs 276 pounds, 
at $.05J^ a pound ? 

7. A merchant has a tank containing 1480.5 gallons of vin- 
egar ; how many barrels, each containing 31.5 gallons, can be 
filled from the tank ? 

8. What is the cost of 18 tons of iron, if the cost of 1 ton 
is $14.83 ? 

9. There are 25.8 grains in a gold dollar ; how raauy dollars 
can be made from 2580 grains ? 

10. A gallon of distilled water weighs 8.3388 pounds ; how 
many gallons in 102.56724 pounds ? 

11. There are 31.5 gallons in a barrel ; how many gallons in 
32.25 barrels? 



\ 
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12. How many cubic feet in 21.5 perches of stone, if one 
perch contains 24.75 cubic feet? 

13. If one bushel contains 2150.42 cubic inches, how many 
bushels in 26880.25 cubic inches ? 

i^ If 1 pound sterling is worth $4.8665, what is the value 
of 21 pounds? 

15. If a mark, Gterman money, is worth 23.85 cents, how 
many dollars in 10,000 marks? 

16. How many marks in $477? • 

17. If a franc, French money, is worth 19.3 cents, how 
many dollars in 12,000 francs? 

18. How many francs in $23.16? 

19. The product of two numbers is 29.21, and one of the 
numbers is 12.7; what is the other? 

20. If a vessel sails 13.25 miles per hour, in how many hours 
will it sail 278.25 miles? 

21. What number multiplied by 2.36 will give a product of 
101.6688? 

22. Divide sixty-five thousandths by twenty-six thousandths. 

23. Divide eight ten-thousandths by four hundred. 
24,. Divide fifteen hundred by five ten-thousandths. 

25. M bought 1215 bushels of wheat at $.51 a bushel, and 
sold it at $.57 a bushel; required the gain. 

26. What is the gain on 1000 gallons of coal oil bought at 
$.05| a gallon and sold at $.15 a gallon? 

27. A farmer bought land at $128.37 an acre and sold it 
at $130 an acre; how many acres did he buy if he gained 
$676.45? 

28. A drover bought a number of horses at 8225.25 a head, 
paid $3,875 apiece for transportation, and sold them for $240 a 
head ; how many did he buy if he gained $228,375 ? 

29. A train of cars has 275 miles to run ; how many hours 
will it require for the trip at the average rate of 27.5 miles an 
hour? 
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GENERAL REVIEW. 

1. Read .08, .005, 4.0006, .000001, 600.006, and .606. 

2. Express decimally W. i^. W^, UU^ H%%h w>d 

S. Reduce .00025 to a common fraction. 

4. Reduce 2ff to a decimal. 

5. Add .008, 412.2, 800.1, .00031, 100.001, and 9.87. 

6. Subtraft .0087432 from 87432. 

7. Multiply 8.36 by .00025. 

8. Divide 160 by .004. 

• 9. Express x^, -pr^* iirV ¥oVoS and looiooo d^- 
mally. 

10. Reduce .96875 as a common fraction, and reduce it to its 
lowest terms. 

11. Reduce -^q and y\ to decimals and find their sum. 

12. Reduce f and ^ to decimals and. find their difier- 
ence. 

15. Add •400.5, .0006, 62.5, .908, 41.286321, and 17.0006. 
U. Subtract .00006215 from .0086714. 

16. Multiply 86.41325 by 10000. 

16. Divide 38621.65 by .00001. 

17. Reduce j|-g- to a decimal. 

18. How many dollars in 18000 cents? 

19. How many cents in 416 dollars? 

20. Multiply I of il by .0024. 

21. Divide .0016 by f of 200. 

22. Add 8t, 16f, 14|, 10^, and 7 J. 

23. Add ^.b, 14.15, 122.315, 6141.8615, and .0002. 

2J^. Reduce .0625 to a common fraction in its lowest terms. 

25. What is the product of 6 X | X 8^ by 7 X 40|- X 9J 
X6? 

26. What number must be multiplied by 8^ X 7J that the 
product may be 100 ? 
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i?7. A man labored 15 days for $3.25 a day ; how much did 
he earn ? 

^8. A merchant sold five loads of coal weighing respectively 
2.25 tons, 1.875 tons, 2.375 tons, 3.1 tons, and 2.625 tons ; how 
many tons in the ^ve loads? 

^9, A owes the following sums : for coal, $50.62 ; for repair- 
ing his house, $162.75; for lumber, $187.09; for brick and 
stone, $37.18 ; for hardware, $67.12 ; and for ^ther expenses, 
$214.04; how much does he owe? 

SO. A widow received one-third of an estate of $1222.50, 
^nd the remainder was divided equally among 10 children; 
what did each child receive? 

31. The annual expenses of a man's family are as follows : 
for clothing, $250.75 ; for fuel, $50.50 ; for provisions, $400.25 ; 
for house-rent, $200 ; for books, papers, etc., $35.15 ; for ser- 
vices of physician, $25.50; and for all other expenses, $150.60; 
how much can he save annually out of a salary of $1400? 

32. Mr. Noble's property amounted to $34625.80 at his 
death : he owed A $407.08, B $204.25, and C $500.50 ; how 
inuch was left after paying the debts? 

33. A lady went shopping with $20 in her purse ; she paid 45 
cents for a basket, $1.12 for a hat, $7,375 for cloth, and bought 
15 yards of ribbon at $.32 a yard ; how much had she remaining? 

34* A farmer sold his butter at 18 cents a pound and re- 
ceived $6.48; how many ])ounds did he sell? 

35. Find the value of the following expressions : (.725 -j- 
.0025). (.0012 X .06). (42.1 - .00082). (.0002 -^ 500). 

56. Divide 28.614 by 100, 421.2 by 1000, 8632.1 by 10000, 
99800.2 by 100000, and add the quotients. 

57. A ton of iron ore from the mines of Western Pennsyl- 
vania yields .71 of a ton of pure iron ; how much iron will 
816-4 tons of ore yield ? 

SS. What will 8624 bricks cost at $9.25 a thousand ? 

S^. What will 7216 feet of lumber cost at $35 a thousand? 



SECTION V. 
DENOMINATE NUMBERS. 




In the buainess afi&irs of life it is necessary, in buying and 

selling articles, to estimate their value in dollars and cents, 

and to measure the quantity — 
Sometimes in tons, pounds, and ounces, 
Sometimes in gallons, quarts, and pints. 
Sometimes in bushels, pecks, and quarts. 
Sometimes in yards, feet, and inches, 
Sometimes in acres, sqtiare rods, and sqitare yards. 
Sometimes in cubic yards, cubic feet, and cuhic inch^, etc 
These measures, with others that have reference to time, t« 

cireles, and to various mUceUaneous ol^ects, i 

Denomixiate Numbers. 
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UNITED STATES MONEY. 

74. United States Money is the legal currency of the 
United States. 

TABLE. 

10 cents (cts.) = 1 dime, d. 
10 dimes = 1 dollar, $. 

$1 = 10 d. = 100 cts. 

United States money consists of coin and paper money. 
The coins of the United States are as follows : 
Gold, the quarter-eagle ($2^), half-eagle ($5), eagle (810), 
and dovhle-eagle ($20). 

Silver, the dimcy quarter-dollar, half-dollar, and dollar. 
Nickel, the Jive-cent piece. 
Bronze, the cent. • 

Note. — 1. By an act of Congress approved September 26, 1890, the 
coinage of gold dollars, gold three-dollar pieces, and nickel three-cent 
pieces was suspended. 

2. For the numeration and notation of United States money, see 
Abt. 7. 

ORAL EXERCISES. 

1. How many cents in 1 dime? 4 dimes? 8 dimes? 10 
dimes? 12 dimes? 15 dimes? 20 dimes? 30 dimes? 

2. How many dimes in 30 cents? 60 cents? 80 cents? 
100 cents? 120 cents? 150 cents? 200 cents? 250 cents? 

S. How many cents in 1 dollar? 3 dollars? 4 dollars? 6 
dollars ? 12 dollars ? 15 dollars ? 20 dollars ? 25 dollars ? 

4. How many dollars in 200 cents? 500 cents? 700 cents? 
1000 cents ? 1400 cents ? 2000 cents ? 2500 cents ? 

5. How many dimes in 1 dollar? 5 dollars? 8 dollars? 
10 dollars? 15 dollars? 20 dollars? 30 dollars? 

6. How many dollars in 10 dimes? 50 dimes? 80 dimes? 
120 dimes ? 200 dimes ? 250 dimes ? 300 dimes ? 
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THE MONEY OF OTHER COUNTRIES. 

English Money is the legal currency of England. 

The unit is the pound, which when coined is called the sov- 
ereign, whose value is 84.8665. 

The other denominations and the table are : 4 farthings = 1 
penny, 12 pence = 1 shilling, 20 shillings = 1 pound, 21 shil- 
lings = 1 guinea. 

French Money is the legal currency of France. 

The unit is the franc, whose value is 19.3 cents. 

German Money is the legal currency of Germany. 

The unit is the mark, whose value is 23.85 cents. 



AVOIRDUPOIS WEIGHT. 

75. Avoirdupois Weight is used in weighing all commoa 
articles. 

Light articles are weighed by the pound, and heavy articles 
by the ton. 




Found. 






Half-pound. Quaster-pound. 2 Ounces. 1 Ounce. 



TABLE. 



16 ounces (oz.) 
2000 pounds 



1 pound, lb. 
1 ton, T. 



Many articles are sold by weight, as follows : 



1 bu. of wheat = 60 lb. 
1 bu. of com = 56 lb. 
1 bu. of oats = 32 lb. 
1 bu. of barley = 48 lb. 



1 bu. of potatoes =»= 60 lb. 
1 barrel of flour = 196 lb. 
1 barrel of pork = 200 lb. 
1 keg of nails = 100 lb. 



Note. — ^The weight of some of these articles differs slightly in difiei^nt 
States, but the weights here given are generally adopted. 
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ORAL EXERCISES. 

1. How many ounces in 1 lb.? In J lb.? In \ lb.? 

2. How many ounces in 2 lb. ? In 3 lb. ? In 4 lb. ? 

5. How many ounces in 3^ lb.? In 4 lb. 4 oz.? 
4. How many pounds in 48 oz.? In 64 oz.? 

6, How many pounds in 2 tons? In 3 tons? 

6. How many tons in 6000 lb. ? In 8000 lb. ? 

7. If a pound of tea costs 80 cents, what will ^ of a pound 
cost? ^ of a pound? 2 oz.? 1 oz.? 

^. If a pound of cheese costs 16 cents, what will 2 lb. 4 oz. 
cost? 31b. 8 oz.? 2 1b. 2 oz.? 

9. If a pound of coffee costs 32 cents, what will 4^ pounds 
cost? 22 oz.? 31b. 2 oz.? 

10. At 2^ cents an ounce, what will 1 lb. of cinnamon cost? 
21b.? ^\hA 

WKilTEN EXERCISES. 

11. What will it cost to ship 5 T. 476 lb. of freight at J cent 
a pound ? 

12. What will a barrel of flour cost at 3 cents a pound? 

13. What will 6 barrels of pork cost at 11 cents a pound? 
H. What will 5.25 tons of hay cost at $12.25 a ton? 

15. How many cannon-balls, each weighing 20 lb. 13^ oz., 
can be made out of a ton of iron? 

16. At 8^ cents a pound, how much rice can be bought for 
$425? 

17. What will 18 kegs of nails cost at 3^ cents a pound? 

18. What will 25 lb. 8 oz. of drugs cost at 54 cents an 
ounce? 

19. How many rings, each weighing \ oz., can be made from 
1 T. 65 lb. 10 oz. of iron, allowing 2 lb. for waste ? 

20. At 3^ cents a pound, how many barrels of flour can be 
bought foi*$127.40? 
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21. What will 1350 pounds of iron cost at $16 a ton? 

22. A farmer sold 7375 pounds of hay at $14 a ton ; what 
did he receive for it? 

23. A coal-dealer charged $13.31 for 4840 pounds of coal; 
what was the price per ton? 

LIQUID MEASURE 





U 



Gallon. Quart. Pint. GUL 



76. 



TABLK 

4 gills (gi.) = 1 pint, pt. 
2 pints = 1 quart, qt. 

4 quarts = 1 gallon, gal. 

1 gal. = 4 qt. = 8 pt. = 32 gi. 

The size of casks is variable. A barrel generally holds 31^ 
gallons, and a hogshead 63 gallons. 
A gallon contains 231 cubic inches. 

ORAL EXERCISES. 

1. How many gills in 2 pints ? In 4 pints ? In 6 pints ? 
In 8 pints? In 9 pints? 

2. How many pints in 12 gills? In 20 gills? In 24 gills? 
In 32 gills? In 40 gills? 

S. How many pints in 3 qt. ? In 6 qt. ? In 10 <jt. ? In 16 
qt. ? In 20 qt. ? 
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4' How many quarts in 10 pt. ? In 16 pt. ? In 24 pt. ? In 
32 pt. ? In 40 pt. ? 

5. How many quarts in 6 gal. ? In 7 gal. ? In 8 gal. ? In 
T^gal.? In 9 gal.? 

6. How many gallons in 16 qt. ? In 20 qt. ? In 22 qt. ? 

7. How many quarts in 13 pt. ? In 17 pt. ? In 4 gal. ? 

8. How many quarts in 6f gal. ? In 9^ gal. ? In lOJ gal.? 

9. At 3 cents a quart, what will 2 gallons of vinegar 
co^t? 

WBITTBN EXERCISES. 

10. Reduce 128 gills to gallons. 

11. Reduce 10 gallons to quarts. To pints. To gills, 
if. Reduce 5 gal. 4 qt. to quarts. 

13. Reduce 10 gal. 3 qt. 1 pt. 3 gi. to gills. 

Process. 

gal. qt. pt. gi. 10 gal. => 10 times 4 qt = 40 qt., and 40 qt. + 3 

10 3 1 3 , .Q * 
^ qt. = 43 qt. 

"43 qt, 43 qt. = 43 times 2 pt = 86 pt., and 86 pt. + 1 pt 

_2 =87 pt 

^l P** 87 pt. =- 87 times 4 gi. = 348 gi., and 348 gi. + 3 

SeTgi., Ans. gi. = 351 gi. 

14* Beduce 12 gal. 2 qt. 1 pt. to pints. 

15. Beduce 15 gal. 1 pt. to pints. 

16. Reduce 20 gal. 3 qt. 1 pt. 3 gi. to gills. 

17. Reduce 127 gi. to gallons. 

Pbocess. There are 4 gills in one pint, hence in 

4)127 gi. ^^ Sriils there are 31 pt. and 3 gi. re- 

2j3rpt-f3gi. maining. 

4)15 qt + 1 pt There are 2 pints in one quart, hence 

3gal^ + 3 qt in 31 pints there are 15 qt. and 1 pt 

^wr., 3 gal. 3 qt 1 pt 3 gi. remaining. 

There are 4 quarts in one gallon, hence 
in 15 quarts there are 3 gal. and 3 qt remaining. 
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18, Beduce 124 pt. to gallons. 

19, Reduce 502 gills to gallons. 

20, What will 6 gal. 3 qt. 1 pt. of vinegar cost at 3 cents a 
pint? 

21, How many cubic inches in 8 gal. ? In 10 gal. ? 

22, How many gallons will a vessel hold that contains 3003 
cubic inches ? 

23, A bought a barrel of coal oil that contained 52 gal. at 
5^ cents a gallon, and sold it at 15 cents a gallon ; what was 
his gain? 

24, A grocer bought a hogshead of molasses that contained 
98 gallons at 34 cents a gallon, and sold it at 12 cents a quart; 
what was his gain ? 

25, A druggist put up 20 gallons of perfumery in bottlcds 
holding 2 gills each; how many bottles did it require? 

DRY MEASURE 




Half-bushel. 




Feck. 




Quart. 




Pint. 



77. 

TABLE. 

2 pints (pt.) = 1 quart, qt 
8 quarts = 1 peck, pk. 

4 pecks = 1 bushel, bu. 

1 bu. = 4 pk. ^ 32 qt. = 64 pt 
A bushel contains 2150.42 cu. in. 
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ORAL EXERCISES. 

1. How many quarts in 4 pk. ? In 6 pk. ? In 9 pk. ? In 
10 pk.? 

2. How many pecks in 32 qt. ? In 66 qt. ? In 80 qt. ? In 
96 qt. ? 

3. How many pecks in 7 bu. ? In 8 bu. ? In 10 bu. ? In 
20 bu. ? 

4. ^ow many bushels in 32 pk.? In 48 pk.? In 72 pk.? 
In 100 pk. ? 

5. What part of a bushel is 1 peck? 2 pecks? 3 pecks? 
10 pecks? 

6. What part of a peck is 1 qt.? 2 qt.? 3 qt.? 4 qt.? 
6 qt.? 

7. What part of a bushel is 1 peck ? 1 qt. ? 1 pt. ? 

8. What is the price of apples per bushel when they are 
selling at 16 cents a half-peck? 

9. What is the price of sweet potatoes per bushel when they 
are selling at 8 cents a quarter of a peck ? 

WRITTBN EXERCISES. 

10. A man sold 1 bu. 3 pk. of clover-seed at 80 cents a 
peck; what did he receive for it? 

11. How many bushels of chestnuts can be bought for 
$12.80 at .10 cents a quart? 

12. A fruit-dealer bought apples at 40 cents a bushel and 
sold them at 18 cents a peck, and thereby gained $6.44 ; how 
many bushels did he sell ? 

13. What will 10 bu. 3 pk. 6 qt. of seed cost at 12 cents a 
quart? 

IJi^ How many bu., pk., and qt. in 157 qt. ? 

15. How many cubic inches in 10 bu. ? 

16. James bought 6 bushels of chestnuts at $2.76 a bushel, 
and sold them at 12 cents a quart; what was his gain? 

10 
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MEASURES OF TIME. 
78. Time is measured by the following 

TABLE. 

60 seconds (sec.) = 1 minute, min, 

■4 

60 minutes = 1 hour, hr. 

24 hours = 1 day, da. 

7 days = 1 week, wk. 

365 days = 1 common year, yr. • 

366 days = 1 leap year, 1. yr. 
100 years = 1 century, C. 

Every year divisible by 4 except the centennial years, and 
every centennial year divisible by 400, is a leap year. 

The Calendar months are as follows : 



January, 31 days, Jan. 

February, 28 or 29 days, Feb. 
March, 31 days. Mar. 

April, 30 days, Apr. 

May, 31 days, May. 

June, 30 days, June. 



July, 31 days, July. 

August, 31 days, Aug. 

September, 30 days, Sept. 

October, 31 days, Oct. 

November, 30 days, Nov. 

December, 31 days, Dec 



ORAL EXERCISES. 

1, How many seconds in 10 min. ? In 30 min, ? 

2. How many minutes in 2 hr. ? In 720 sec. ? 
8, How many hours in 4 days? In 960 min.? 
4- How many days in 5 weeks? In 144 hr.? 

5. How many days in 2 common years ? In 2 leap years ? 

6. Which of the following yeara are leap years: 1600? 
1894? 1800? 1880? 1896? 1900? 2000? Why? 

7. When does this century end ? 

8. How many leap years in a century ? 

9 Nam« the months which have 30 days each. Those which 
have 31 days. 
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WRITTEN EXERCISES. 

10, How many minutes from 10 A. m., May 30th, to 6 p. m., 
June 1st? 

11. How many seconds in a common year ? 

12, If your pulse beats 72 times a minute, how many times 
will it beat in the month of February, 1896? 

13. How many days from July 4th to December 25th ? 



MISCELLANEOUS TABLES. 
79. 



NUMBEES. 
12 units = 1 dozen. 
12 dozen = 1 gross. 
20 units = 1 score. 



PAPER. 

24 sheets = 1 quire. 

20 quires = 1 ream. 

480 sheets = 1 ream. 



ORAL EXERCISES. 

1. How many eggs in 6 dozen? 10 dozen? 

2. How many dozen in 3 gross ? 

3. How many years in 3 score and 10 years ? 

4- How many sheets of paper in 4 quires ? 5^ quires ? 
6, How many sheets of paper in 1 ream ? 

6. How many dozen in 132 units? 156? 

7. How many score in 90 ? 100 ? 130 ? 

8. How many quires in 72 sheets of paper? 

WR ITT EN EXERCISES. 

9. Reduce 10 quires and 19 sheets to sheets. 
10. Reduce 2500 sheets to quires. 

IJi. What will 120 gross of screws cost at 3 cents a dozen? 

12. What will 30 gross of buttons cost at 2 cents apiece ? 

IS. A news-dealer bought 100 reams of paper at $2.50 a 
ream, and sold it at 18 cents a quire; how much did he 
gain? 
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LONG MEASURE. 

80. Long Measure is used in measuring lines or distances. 
A Line is that which has length only. 




straight Line. Curved Lines. Parallel Lines. 

i. Draw a straight line. A curved line. Parallel lines. 

2. How often does a straight line change its direction ? 

3. How often does a curved line change its direction ? 

4, Can parallel lines meet? Why not? 

5, Give an example of a straight line. A curved line. 
Parallel lines. Define each. 

81. An Angle is the opening between two lines which meet 
at a point. 



Acute Angle. Obtuse Angle. Right Angle. 

6. Draw an acute angle. An obtuse angle. A right angle. 

7. Which is the smallest ? Which is the largest ? 

8. How many kinds of angles are there ? Give an example 
of each. 

9. With two lines make one angle. Make two angles. 
Make four angles. Can you make three angles with two 
lines ? 

10. With three lines can you make two angles? Three? 
Four? Five? Six? Seven? Eight? Nine? Ten? Twelve? 
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TABLE. 

12 inches (in.) = 1 foot, ft. 

3 feet = 1 yard, yd. 

b\ yards = 1 rod, rd. 

320 rods = 1 mile, mL 

1 mi. = 1760 yd. = 5280 ft. 
A surveyor's chain (ch.) is 4 rd. = 66 ft. long. 

ORAL EXEBOISES. 

11. How many inches in 3 ft. ? 8ft.? 9ft.? 

12. How many feet in 24 in. ? 48 in. ? 108 in. ? 

13. How many feet in 5 yd. ? 6 yd. ? 10 yd. ? 
U. How many yards in 27 ft. ? 42 ft. ? 60 ft. ? 

15. How many yards in 2 rd. ? 4 rd. ? 6 rd. ? 

16. How many rods in 11 yd. ? 22 yd. ? 33 yd. ? 

17. How many inches in 1 yd. ? ^ yd. ? i yd. ? 

18. What part of a yard is 9 in. ? 12 in. ? 18 in. ? 

19. How many rods in ? miles? 10 miles? 

^0. How many yards in 30 ft. ? -50 ft. ? 60 ft. ? 

21. At $1.20 a yard, what will 2^ yards of dress goods cost? 
3iyd.? IJyd.? 

WRITTEN EXERCISES. 

22. Reduce 8 yd. 2 ft. 9 in. to inches. 

23. Reduce 4 rd. 4 yd. 2 ft. to feet. 

24. Keduce 3 mi. 180 rd. 3 yd. to feet. 

25. Reduce 12000 ft. to miles. 

26. How many feet in 3f mi. ? 

27. How many miles in 42240 ft. ? 

28. How many feet in 10 chains? How many rods? How 
many inches? 

29. What will ^ of a mile of wire fence cost at 15 cents a 
foot? 
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50, A dug a ditch 20 rd. 10 ft. long at the rate of 10 cents a 
foot ; how much did he receive ? 

51, At 8 cents a foot, the Atlantic cable would cost 
$1351680 ; what is its length ? 

52, What will a telephone line 4 mi. 160 rd. long cost at 
the rate of $1.20 a rod? 

SS, What will the rails for a tramway 1 mi. 60 rd. long cost 
at $20 a ton, if a yard of rail weighs 18 lb. ? 



SQUARE MEASURE. 
83. Square Measure is used in measuring surfaces. 

D : C H. .0 



B 




Square. 



Rectangle. 



83. A Surfa^^e is that which has length and breadth only. 

A square is a surface which has four equal sides and four 
right angles ; as, A B C D. 

A rectangle is a surface which has four sides and four right 
angles ; as, E F G H. 



TABLE. 

144 square inches (sq. in.). = 

9 square feet = 

30} square yards = 

160 square rods = 

640 acres = 



10 square chains = 1 A. 



1 square foot, sq. ft. 
1 square yard, sq. yd. 
1 square rod, sq. rd. 
1 acre, A. 

1 square mile, sq. mL 
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OBAL EKERCnSEB. 
1, How many square inches in 3 eq. ft. ? In 5 eq. ft. ? 
S. How many square feet in 5 sq. yd. ? In 8 sq. yd. ? 
3. How mauy square inches in ^ of a eqimre foot? In J of 
a square foot? In f of a square foot? 

4- How many square rods in \ of an acre? In ^ of an 
acre? In \ of an acre? 

5. How many square yards in 81 sq. ft.? 

WKlTXtm BZBBOISBS. 

6. How many square rods in 10 acres? 

7. £educe 4 A. 100 sq. rd. to square rods. 

8. Reduce 12 sq. rd, to aquare inches. 
S. Reduce 5280 sq, rd. to acres. 

10. Reduce 1304 sq. in. to square feet. 

11. Reduce 160 aq. ch. to acres. 

12. Reduce 1728 aq. in. to square feet. 



APPLICATIONS OF SQUARE MEASURE. 
THE RECTANGLE. 

84. The Area of a rectangle ia the 
number of square units it contains. 

Thus, in the rectangle ABCD the 
area is the number of square unite it 
contains, which is equal to the number 
in each row multiplied by the number 
of rows, and thia is equal to the num- 
ber of unite in length multiplied by the * ^ 
□nmber in the breadth. The area of A B C D is 6 X 6, 
or 36 square unite. 

Hence, to find the area of a reetangle multiply the length by 
the 'Mth. 
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1. How many square feet in a blackboard 12 feet long and 
4 feet wide? 

2. How many square feet in a yard 30 feet long and 20 feet 
wide? 

3. How many square yards in a floor 33 feet long and 24 
feet wide? 

4' A field is 20 rods long and 8 rods wide ; how many square 
rods in its surface? 

5, A field is 80 rods long and 60 rods wide ; how many acres 
does it contain ? 

6, A tract of land is 120 chains long and 60 chains wide ; 
how many acres does it contain? 

7, The length of a field is 72 rods, and its width is 20 rods; 
how many acres in the field ? 

8, The floor of a room contains 300 square feet ; what is its 
width if it is 15 feet long? 

9, A fleld containing 40 A. is 100 rods long; how wide 
is it? 

10, My farm is in the form of a rectangle, and contains 20 
acres ; if it is 40 rods wide, what is its length ? 

11, How much will it cost to carpet a room 24 feet long and 
18 feet wide, if the carpet is worth 80 cents a yard and is a 
yard wide? 

12, What will it cost to paper the ceiling of a room 26 feet 
long and 15 feet wide at 12 cents per square yard ? 

IS, I made a board-walk from my house to my bam. It is 
10 rods between the buildings ; if the walk is 3 feet wide, what 
will the boards cost at $2.25 a hundred square feet ? 

H, What will it cost to paint the outside of a building 42 
feet long, 16 feet wide, and 12 feet high, at 6 cents a square 
yard? 

15, Required the cost of the bricks for a pavement 66 feet 
long and 9 feet wide, at $10 a thousand, if it takes 7 bricks 
for each square foot. 



THE TRIANGLE. 
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THE TRIANGLE. 

85. A Triangle is a plane figure having three sides and 
three angles. 

CD K 




Right Triangle. 



Obtuse Triangle. 



Acute Triangle. 



1. Make a right triangle. An obtuse triangle. An acute 
triangle. Mark the base of each. 

2, Why is a right triangle so called? An obtuse triangle? 
An acute triangle? 

5. What is a right triangle? An obtuse triangle? An 
acute triangle? 

4. What is the base of a triangle ? What is the altitude ? 

6. What part of the square 
M N O P is the triangle M N O? 

6. If the square is 8 inches 
long and 8 inches high, what is 
its area? 

7. How, then, can you find the 
area of* the triangle ? 

Hence, to find the area of a tri- 
angle multiply the base by one-half 
the altitude. 

8. A triangular board is 18 inches long and its altitude is 
10 inches; what is its area? 

9. A triangular field is 60 rods long and its altitude is 80 
rods; what is its area in acres? 
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10. The altitude of a triangular piece of ground is 20 chains 
and its baae is 40 chains; what is its area in acres? 

11. The area of a triangle Is 120 sq. ft. ; what is its altitude 
if the base ia 10 feet? 

12. A piece of land in the form of a triangle contains 40 
acres ; what is its base if the altitude is 80 rods ? 

IS. What is the value of a triangular piece of copper sheath' 
ing whose base is 1^ feet and altitude 10 inches, at ^ of a cent 
a square inch? 



MEASURES OF VOLUME. 



86. A Volume ia that which 
has length, breadth, and thick- 
ness. 

A Cube is a volume traunded 
by six equal squares. 

A Cubic Inch is a cube whose 
sides are each a square inch. 

A Cubic Foot is a cube whose 
sides are each a square foot. 



1728 cubic inches (cu. in.) 
27 cubic feet 
A Cord of "Wood is a pile 
8 feet long, 4 feet wide, and 4 
feet high. 

Hence 128 cubic feet = 1 
cord. 

In masonry 24| cubic feet 
= 1 perch. 



1 cubic foot, cu, fl. 
1 cubic yard, cu. yd. 




APPUCATI0N8 OP CUBIC MEA8UEE. 
WIUTTEN EZSBOISBS. 
1. How many cubic inches in 20 cu. ft. ? 
S. How many cubic feet in 12 corda? 
3. How many cubic feet in 16 perches? 
4- Reduce 34560 cubic inches to cu. ft 



APPLICATIONS OF CUBIC MEASURE. 

87. The Contents of a vol- d 

une are the number of times it 
contains a small ciube as a, unit 
of meaitwe. 

In the volume A BCD EF 
the top has 6 cubes in a row, 
and there are b rows; hence 
there are 5 X 6, or 30 cubes, 
in one layer ; and there are 5 
layers, hence there are 6 X 30 
cubes, or 150 cubes. 

Hence, (o jind the contents of a rectangular volume take, the 
product of the three dimenaioiig. 

1. How many cubic feet in a room 16 ft. long, 10 ft. wide, 
and 9 feet high ? 

2. A rectangular bin is 18 ft. long, 6 ft. wide, and 10 ft^ 
high; how many cubic feet does it contain? 

S. A coal-shed is 40 ft. long, 20 ft. wide, and 12 ft. high ; 
how many cubic feet in it? 

4. How many gallons of water will a tank hold that is 8 ft. 
long, 6 ft. wide, and 4 ft. high? 

5. How many gallons of water in a cistern 9 ft. long, 7 ft. 
wide, and 5 ft. deep? 

6. How many bushels in a bin 15 ft. long, 14 ft. wide, and 
10 ft. high? 
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7, A cubical bin 10 ft. on a side is filled with wheat ; how 
many bushels does it contain? 

8, What will it cost to dig a cellar 30 ft. long, 25 ft. wide, 
and 6 ft. deepj'^at 15 J cents a cubic yard? 

9, A wall is 80 ft. long, 3 ft. wide, and 6 ft. high ; how many 
perches of stone does it contain ? 

10, A pile of stone is 40 ft. long, 30 ft. wide, and 8 ft. high ; 
how many perches in it ? 

11, A pile of wood is 120 ft. long, 16 ft. wide, and 10 ft. 
high ; how many cords of wood does it contain ? 

12, At $6.25 a cord, what will be the cost of a pile of wood 
80 ft. long, 12 ft. wide, and 8 ft. high? 

• IS, A load of bark measures 14 feet long, 4 feet 4 inches 
wide, and 3 feet 6 inches high ; what is it worth at 85.95 a 
cord? 

H, What is the weight of the water in a cistern 8 feet long, 
4 feet wide, and 3 feet 3 inches deep, if a cubic foot weighs 62^ 
pounds ? 

15, A tank 4 feet long, 3 feet 3 inches wide, and 2 feet 6 
inches deep is filled with oil ; what is it worth at 22 cents a 
gallon ? 

16, A pile of stone is 15 feet long and 12 feet wide; how 
deep must it be to contain 18 perches? 

Boa>rds one inch thick are estimated by the square foot. 

Thus, a board 16 ft. long, 12 in. wide, and 1 in. thick con- 
tains 16 sq. ft. or Board-feet. 

When lumber is more than one inch thick, the thickness is 
taken into account, and the lumber is estimated by the hoard- 
foot 

Thus, a board 16 ft. long, 12 in. wide, and 2 in. thick con- 
tains 2 X 16, or 32 board-feet. 

17, How many feet in a board 18 ft. long and 8 in. wide ? 

18, How many feet in a board 15 ft. long and 16 in. wide? 
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19, How many feet in a board 12 ft. long and 9 in. wide? 

20, How many feet in 50 boards 16 ft. long and 16 in. wide ? 

21, What are 20 boards 18 ft. long and 10 in. wide worth at 
$32.50 per 1000 feet? 

22, What will be the expense of flooring a room 20 ft. long 
and 16 ft. wide with l^inch flooring at $30 per 1000 feet, al- 
lowing one-tenth for waste ? 

23, What will it cost to board the four sides of a house 30 
feet long, 24 feet wide, and 18 feet high with inch boards, at 
$25 per 1000 feet ? 



CIRCULAR MEASURE 

88. Circular Measure is used in measuring arcs and 
angles. 

A Circle is a plane figure 
bounded by a curved line, every 
point of which is equally distant 
from a point within called the 
Centre, 

The bounding line is called the 
Circumference, The distance from 
the centre to the circumference is 
the Radios; as, CE. 

A straight line passing through the centre and terminating 
in the circumference, as A B, is a Diameter, 

Any part of the circumference, as A E, is an Arc, 

For convenience of measuring the circumference is divided 
into 360 equal parts, called degrees. The angle ACE has 45** 
in it, and the angle A C D, a right angle, has 90°. 




TABLE. 



60 seconds (") 
60 minutes 
360 degrees 



1 minute, '. 

1 degree, ®. 

1 circumference, C. 
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849g, 




'^</mfero^^ 



WRITTEN EXERCISES. 

1. Eeduce 30° 20' 45" to seconds. 

2. How many minutes in a circumference ? 
S. Reduce 62160' to degrees. 

4. Reduce 42345" to degrees. 

89. To find the circumference of a circle. 

If we take a circular block 6 in. in di- 
ameter and measure the distance around 
it, we will find the circumference to be 
about 18.8496 in. Dividing the circum- 
ference, 18.8496 in., by the diameter, 6 
in., we have 3.1416. 

Hence, io find the cireumference mvltir 
ply the diameter by 3,1416, 

1, What is the circumference of a circle whose diameter is 
8 in.? 

2, Find the circumference when the diameter is 12 ft. ; 20 
ft. ; 40 ft. 

3, How many yards around a circular fish-pond whose diam- 
eter is 80 yards ? 

j^.. Find the diameter whose circumference is 314.16 ft. 

5. Find the diameter of a circle when the circumference is 
1200 ft. 

90. To find the area of a circley mvMi- 
ply the area of the square on the radius 
by 3.U16. 

1, Find the area of a circle whose 
radius is 10 inches. 

Process.— 10 x 10 = 100 ; 100 x 3.1416 - 
314.16. 

2. What is the area of a circle whose diameter is 16 ft. 7 
20 ft.? 30 ft.? 




ORIGINAL PROBLEMS. 1 59 

3. A circular flower-bed is 12 ft. in diameter; what is its 
area? 

4. A circular yard is 64 ft. in diameter ; what is its area? 
6. A circular island is 240 rods in diameter; how many 

acres does it contain? 

6. How many acres in a circular field 10 chains in radius? 

7. The circumference of a pond is 62.832 feet ; what is its 
area? 

8. How much larger is a square flower-bed 25 feet on a side 
than a circular one 25 feet in diameter ? 

9. A circular fish-pond which is 20 feet in diameter has a 
gravel- walk around it 10 feet wide ; what is the area of the 
gravel-walk ? 

10. What is the difference between the areas of two cir- 
cles, one having a diameter of 12 feet, and the other having 
a radius of 12 feet? 

ORIGINAL PROBLEMS. 

1. What will it cost to floor the school-room at $30 per 
1000 ft.? 

2. What will it cost to cover the floor of the school-room 
with matting at the market price? 

3. How many square yards of carpet would it take to cover 
the school-room ? 

4' What would it cost to paint the school-room at 10 cents a 
square yard ? 

5. Measure a pile of wood and find the number of cords in 
it, and the cost at $5^ a cord. 

6. Find the number of cubic feet of air in the school-room. 
How many bushels would it hold ? 

7. Measure a field and find its area ; also the cost at market 
price. 

8. Make similar problems suited to the capacity of the 
pupils. 



I 





PROCESa 




yr. 

1865 
1809 


mo. 
4 
2 


da. 
15 
12 
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DIfFERENCE IN TIME. 

1. Abraham Lincoln was born Feb. 12, 1809, and died April 
15, 1865 ; what was his age ? 

We write the earlier date under the 
later, putting the number of the year, 
month, and day in the proper order as 

Bhown in the margin, and subtract the 

66 yr. 2 mo. 3 da., .4n«. one from the other, allowing 30 days to 

a month and 12 months to a year. 

2. James A. Garfield was born Nov. 19, 1831, and died Sep- 
tember 19, 1881 ; what was his age? 

3. Ulysses S. Grant was born April 27, 1822, and died July 
23, 1885 ; what was his age? 

4. Chester A. Arthur was born Oct. 5, 1830, and died Nov. 
18, 1886 ; what was his age? 

5. Benjamin Harrison was born Aug. 20, 1833, and was 
inaugurated president, March 4, 1889 ; how old was he when 
inaugurated ? 

6. Grover Cleveland was born March 18, 1837, and was 
inaugurated president, March 4, 1885 ; how old was he when 
inaugurated ? 

7. George Washington was born Feb. 22, 1732, and died 
Dec. 14, 1799; what was his age? 

8. How old was Washington when inaugurated president, 
April 30, 1789? 

9. President Lincoln was assassinated April 14, 1865, and 
President Garfield was assassinated July 2, 1881 ; how much 
time between these two events? 

10. The Kevolution began on the 19th of April, 1775, and 
ended January 20, 1783 ; how long did it continue? 

11. America was discovered by Columbus Oct. 11, 1492; 
how long from that date to the present time? 

12. Benjamin Franklin was born Jan. 6, 1706, and died 
April 17, 1790; required his age. 
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. 13. The Revolution began April 19, 1775, and the Civil 

Wiir began April 11, 1861 ; how much time between these two 

events? 

IJf, How many years, months, and days from your birthday 

to the present time ? 

Note. — When the time of a note is required, the exact number of days 
is usually calculated. 

15, How many days haa a note run which was dated April 
1, 1894, and was paid Sept. 3, 1894? 

Process. 

April 29 

May ' 31 ^^® number of days left in April is 29, May, July, 

June, 30 and August each have 31 days, and June has 30. 

Aug. 31 From Sept 1st to Sept. 3d is 3 days. Adding, the 

Sept., 3 required number of days is 155, Ans, 

155 days. 

16, A note was given May 4, 1890, and paid Aug. 18, 1890 ; 
how long did it run ? 

17. What is the exact number of days from June 20, 1891, 
to Dec. 15, 1891 ? 

18, A note was given Nov. 25, 1893, and paid March 4, 
1894; how long did it run? 

19, What is the exact number of days from Jan. 1, 1892, to 
July 10, 1892 ? 

20. A note dated July 5, 1890, was paid in 93 days ; what 
was the date of payment? 

21. A note dated April 1, 1886, was paid in 63 days; what 
was the date of payment ? 

22. A note was given Dec. 20, 1890, and paid Aug. 4, 1891 ; 
how long did it run ? 

23, How many days from the 4th of March, 1889, to the 
4th of July, 1890? 

Find the exact number of days from — 

24. May 6, 1894, to Oct. 6, 1894 

11 
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25. Feb. 22, 1890, to July 4, 1890. 

26. Aug. 10, 1892, to Jan. 1, 1893. 

27. June 9, 1894, to Oct. 17, 1894. 

28. May 10, 1890, to Nov. 1, 1890. 

GENERAL REVIEW. 

1. Reduce 3592 ounces to pounds. 

2. Beduce 512 pints to gallons. 
S. Reduce 704 pints to bushels. 
4' Reduce 10080 minutes to days. 

5. Reduce 5^ miles to feet. 

6. Reduce 40 chains to feet. 

7. How many square rods in 14 acres? 

8. How many cubic feet in 400 cubic yards? 

9. How many seconds in 20 degrees ? 

10. Reduce 420 pounds to ounces. 

11. Reduce 63 gallons to pints. 

12. Reduce 212 bushels to quarts. 

13. Reduce 30 days to seconds. 
U. Reduce 60720 feet to miles. 

15. Reduce 8118 feet to chains, 

16. Reduce 5120 square rods to acres. 

17. Reduce 174528 cubic inches to cubic feet, 

18. Reduce 21600" to degrees. 

19. Reduce 1 T. 75 lb. 12 oz. to ounces. 

20. Reduce 20 gal. 1 qt. 1 pt. to pints. 

21. Reduce 10 bu. 3 pk. 7 qt. to quarts. 

22. Reduce 4 wk. 5 da. 10 hr. to hours. 

23. Reduce 2 mi. 120 rd. 1 ft. to feet. 

24. Reduce 2 A. 140 sq. rd. to square rods. 

25. Reduce 416 cords to cubic feet. 

26. Reduce 396 cu. ft. to perches. 

27. How many cubic inches in 25 gallons ? 

28. How many gallons in 71610 cubic inches? 
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29. How many cubic inches in 20 bushels? 

30. How many cords of wood in 25856 cubic feet? 

31. How many acres in 4210 square chains? 

32. How many feet in 100 miles? 

33. Methuselah died at the age of 969 years; how many 
days was this (365J days to a year)? 

34. A boy gathered 1^ bushels of chestnuts, and sold them 
at 8 cents a quart ; what did he receive ? 

35. How many pens in 30 boxes, if each box contains one 
gross ? 

36. How many cords in a pile of wood 64 feet long, 16 feet 
wide, and 12 feet high ? 

37. When sweet potatoes are selling at 30 cents a half-peck, 
what are they worth a bushel ? 

38. At 3 cents a pint, what is the milk-bill for one year of a 
family which uses 2 quarts each day ? 

39. What will 20 pounds of spice cost at the rate of 2 cents 
an ounce ? 

40. A man bought 20 dozen of eggs at 35 cents a score ; 
what did they cost? 

41. How many steps of 3 feet each will a person take in 
going from New York to Philadelphia, a distance of 90 
miles? 

42. How many ink-wells will 3 gallons of ink fill, if each 
well holds half a gill ? 

43. How many quart-baskets will 5 bu. 3 pk. of black- 
berries fill ? 

44* When apples are selling at $1.60 a bushel, what are they 
worth a half-peck ? 

45. When coal is selling at $5 a ton, what is it worth per 
hundredweight ? 

46. How many sheets of paper in 4^ reams and 4J- quires ? 

47. A dug a mile of ditch at $1.50 a rod ; how much did he 
receive? 
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JfS, How many bushels of chestnuts can be bought for 
812.80 at 10 cents a quart? 

Jf9, What will 60 rods of fence cost at the rate of 90 cents 
a foot? 

50, What will it Qost to enclose a field 40 rods long and 20 
rods wide with a fence that costs $1.25 a foot? 

51, What will it cost to paint the outside of a building 60 
feet long, 40 feet wide, and 30 feet high, at $1.75 per one hun- 
dred square feet? 

52, What is the value of a triangular piece of land whose 
base is 60 rods and the altitude 50 rods, at $120 an acre? 

53, What is the entire surface of a cubical box each of 
whose sides is 10 ft.? 

54, How many perches of stone in a pile 12 feet long, 8 feet 
high, and 10 feet wide? 

55, How many feet in a board 16 feet long and 15 inches 
wide ? 

56, How many feet in a board 8 feet long and 9 inches wide ? 

57, How many board-feet in a plank 18 feet long, 16 inches 
wide, and 2 inches thick ? 

58, How wide is a board 12 feet long which contains 20 
board-feet ? 

59, How wide is a 2-inch plank that is 16 feet long and 
contains 32 board-feet? 

60, What will 15 planks 20 feet long, 12 inches wide, and 3 
inches thick cost, at $50 a thousand ? 

61, What will it cost to cover a yard 180 feet long and 20 
feet wide with earth 18 inches deep, at 40 cents a cubic yard ? 

62, How many perches of stone will be required to cover a 
pike 18 inches deep, providing the pike is 36 feet wide and 
one-half mile long? 

68, What will it cost to cover a floor with oilcloth at 75 
cents a square yard, if the floor is 20 feet long and 8 feet wide, 
no allowance being made for waste or matching? 
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64, What will it cost to cover a parlor 24 feet long and 18 
feet wide with Brussels carpet f of a yard wide, if the strips 
are run lengthwise and the matching of the figures requires 

9 inches to be cut from each piece except the first, the carpet 
costing $1.75 a yard ? 

65, What will it cost to plaster a school-room 50 ft. long, 
36 ft. wide, and 15 ft. high, at $12 per thousand square feet, an 
allowance of 25 sq. yd. being made for doors and windows ? 

66, How many barrels of water will a cistern hold which is 

10 feet square^and 9 feet deep, a barrel containing 31^ gallons? 

67, What will be the cost of the wood that can be piled in 
a shed 30 feet long, 20 feet wide, and 12 feet high, at $5.25 a 
cord? 

68, A has a circular field and B has a square one : the diam- 
eter of A's field is 16 rods, and the side of B's field is 16 rods ; 
how much larger is B's field than A's? 

69, What will it cost to pave a yard 60 feet long and 30 feet 
wide, if each square foot requires 7 bricks, and bricks are worth 
$10.50 a thousand? 

70, Mr. Maynard agreed to dig the cellar of a house 40 feet 
long and 36 feet wide, the cellar being 6 feet deep, for $100 : 
he employed a laborer who charged him 25 cents a cubic yard ; 
what did Mr. Maynard make by the transaction ? 

71, A merchant bought 8 hogsheads of molasses, each con- 
taining 63 gallons, at $20.25 a hogshead : he sold 3 hogsheads 
at 50 cents a gallon, and the remainder at 45 cents a gallon; 
how much did he gain? 

72, A milk-dealer sells daily 10 cans of milk, each holding 
15 gal. 3 qt. ; what is the value of the milk sold in 4 weeks (6 
days each), at 6 cents a quart ? 

73, How many cubic feet of earth must be removed to dig a 
trench one-foui-th of a mile long, 4^ feet wide, and 3 feet deep? 

74, A bin 8 feet wide, 12 feet long, and 6 feet high is | full 
of wheat; what is it worth at 50 cents a bushel? 



SECTION VI. 
PERCENTAGE. 

ORAL EXEBOISES. 

91. The term per cent, means by the hundred. Thus, one 
per cent, of a number is one-hundredth of it; two per cent., two- 
hundredths of it ; three per cent., three-bundredths of it ; and 
so on. 

1. How many hundredths of a number is 4 per cent. ? 5 
per cent. ? 6 per cent. ? 10 per cent. ? 20 per cent. ? 25 per 
cent. ? 

2. What per cent, of a number is 3 hundredths of it? 6 
hundredths of it? 7 hundredths of it? 10 hundredths of it ? 
15 hundredths of it ? 25 hundredths of it ? 

S. What per cent, of a number is y^ ^^ ^^^ tStf ^^ i*? 
WVofit? T^ofit? xVirofit? 

4. What per cent, of a number is .05 of it? ,06 of it? 10 
of it? .20 of it? 

The symbol % is used to denote per cent. Thus, 6% means 
6 per cent, and 10 % means 10 per cent. 

5. Express 5% decimally. 10%. 12%. 15%. 20%. 
25%. 33i%. 

^. Express 6% decimally. 8%. 16%. 50%. 75%. 
7. Express 7% fractionally. 11%. 13%. 15%. 30%. 
40%. 
^. Express 8% fractionally. 10%. 50%. 75%. 
9. Express 12% fractionally. 16%. 28%. 36%. 80%. 
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Express the following per cents, decimally and fractionally 
in their lowest terms : 

Thus, 5% =M=j^ = ^. 



10. 4%. 


H. 10%. 


18. 40%. 


22. 100%. 


11. 6%. 


15. 20%. 


19. 50%. 


^S. 125%. 


12. 7%. 


16. 25%. 


20. lb<fo. 


24. 150%. 


IS. 8%, 


17. 30%. 


21. 90%. 


25. 200%. 



93. To find any per cent, of a number. 



ORAL EXERCISES. 

1. What is 10% of 40? 

Solution.— 10% of 40 is ^^ or ^ of 40, which is 4. 

i^. What is 10% of 20? Of 30? Of 60? Of 80? 
A What is 20% of 25? 
4. What is 25% of 16? 
6. What is 50% of 20? 

6. What is 75% of 12? 

7. What is 1% of 200? 

8. What is 7% of 500? 

9. What is 6% of 50? 
10. What is 12^% of 24? Of 40? 

SuGOESTiOK. — 12 J % of a number *= J of it 

ii. Whatisl6|%of 12? Of 36? Of 54? Of 72? 
i^. Whati8 33t%of 30? Of 45? Of 17? Of 22? 



Of 35? 
Of 24? 
Of 30? 
Of 20? 
Of 300? 
Of 600? 
Of 100? 



Of 50? 
Of 36? 
Of 40? 
Of 28? 



Of 75? 

Of 60? 

Of 80? 

Of 36 ? 
Of 400? Of 500? 
Of 800? Of 400? 
Of 150? Of 200? 
Of 64? Of 72? 



WRITTEN EXERCISES. 
i5. What is 5% of 315? 
Process. 5% of 315 is .05 times 315, which by multiplication 



315 
.05 

15.75, ^918. 



is 15.75. 

Note. — ^This form of solution is preferred for writ- 
ten work. 
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U. What 

15. What 

16. What 

17. What 

18. What 



8 6% of 22? 
is 7% of 123? 
s 10% of 428 acres? 
s20% of 425 miles? 
s8% of 450 tons? 



20. What 
^i. What 



iP. What is 7% of $625? 



18 15% of 3000 horses? 
is 21% of 62 pounds? 

22. A farmer sold land which cost him $227 an acre at a 
gain of 20% ; what was his gain? 

23. A teacher's salary is $1500, and his expenses are 40% 
of his salary ; how much does he save ? 

24. A bought a house for $5760, and sold it at a gain of 
6 % ; what did he receive for it ? 

25. B's farm cost him $10250. On account of the panic of 
1893 he was obliged to sell it at a loss of 12% ; how much 
did he lose? 

26. In a bed of iron ore 30% is pure iron; how much iron 
will 6787 pounds of ore produce? 

27. In a school of 1040 pupils 65% of them are girls; how 
many girls in the school ? 

28. A merchant failed in business, and was able to pay only 
35% of his debts; how much would A receive from a debt of 
$4860? 

93. To find what per cent, one number is of another. 

ORAL EXERCISES. 
1. What per cent, of 15 is 5 ? 

Solution. — 15 is 100% of itself, and 5, which is y'V, or J of 15, is } 
of 100%,or33J%. 
The same result may be obtained by dividing 5 by 15. Thus, 

15 )5.00 

.33i,or331%. 
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^. What per cent, of 40 is 4? 8? 10? 20? 

3. What per cent, of 50 is 5 ? 10 ? 20 ? 25 ? 

4. What per cent, of 60 is 6 ? 12 ? 20 ? 45 ? 

5. What per cent, of 80 is 20 ? 40 ? 60 ? 10 ? 

6. What per cent, of 400 is 100 ? 200 ? 300 ? 600 ? 

7. What per cent, of 600 is 30 ? 60 ? 100 ? 300 ? 

8. What per cent, of 25 is 1 ? 4? 7? 8? 12? 

9. What per c^nt. of 20 is 1 ? 7 ? 9 ? 12? 16 ? 
ia What per cent, of 24 is 6 ? 4? 3? 8? 12? 



WRITTEN EXERCISES. 

11. What per cent, of 160 is 8? 

Pbooess. Since 160 multiplied by some rfite is 8, 

160)8.00(.05, or5%, Ana, that rate is 8 ■*- 160, which is .05, or 

12. What per cent, of 800 is 48? 
IS. What per cent, of 700 is 35 ? 
U. What per cent, of 450 is 45? 

15. What per cent, of 75 is 37.5 ? 

16. What per cent, of 72 is 54 ? 

17. What per cent, of 126 is 42? 

18. What per cent, of 216 is 36? 

19. What per cent, of 42 is 10.5 ? 

What per cent. — 

20. Of 32 lb. is 3.2 lb. ? 

21. Of 425 acres is 212.5 acres? 

22. Of $150 is $60? 

2S. Of 6.5 tons is .52 tons ? 
2^, Of 900 men is 150 men ? 

25. Of 845 yd. is 202.8 yd. ? 

26. A teacher saves $200 out of a salary of $800 ; what per 
cent, of his salary does he save ? 
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27. A farmer raised 1250 bushels of grain, and sold 250 
bushels; what per cent, of the whole crop did he sell? 

28. In a school of 900 pupils, 600 of them are girls ; what 
per cent, of the whole number are girls ? 

29. A horse which cost $200 was sold at a gain of $40; 
what was the gain per cent.? 

SO. A carriage which cost $150 was sold for $25 less than 
cost; what was the loss per cent.? 

94, To find a number when any per cent, of it is 
given. 

ORAL EXERCISES. 

1. 6 is 25% of what number? 

Solution. — Since 6 is 25%, or \^ of some number, |, or that number, 
is 4 X 6, or 24. 
The same result can be obtained by dividing 6 by .25, which is 24. 

2. 8 is 25% of what number ? 10 % ? 20 % ? 
S. 12 is 10% of what number? 20% ? 5% ? 

4. 20 is 20 % of what number ? 75 % ? 50 % ? 

5. 30 is 25% of what number? 30% ? 60% ? 
e. 60 is 12% of what number? 3% ? 15% ? 

7. 50 is 5% of what number? 10% ? 20% ? 

8. 200 is 4% of what number ? 8 % ? 25% ? 

WRITTEN EXERCISES. 

9. 36 is 6% of what number? 

^^^' If 6% , or .06, of some number is 36, that number 

.06)36.00 / > > I 

600 A'M. " ^ ^ •^> ^bich is 600. 

10. 75 is 15% of what number? 

11. 124 is 40% of what number? 

12. 75 is 5% of what number? 



PERCENTAGE. 171 

13. 26 is 13% of what number? 
H. 105 is 35 % of what number ? 

15. 224 \^l%i)i what number? 

16. 361 is 19% of what number? 

17. 176 is 8% of what number? 

18. 156 is 12% of what number? 

19. 415 acres is 50% of what number? 

20. A merchant sold $528 worth of goods, which was 15% 
of his stock ; what was his stock ? 

21. A sold his house at a gain of $241, which was 5% of 
the cost; what was the cost? 

22. James sold his horse at a gain of 25%, and thereby 
cleared $62.50; what did he pay for the horse? 

23. I sold some damaged goods at 10% below cost, and thus 
lost 40 dollars ; what was the cost ? 

2^. A lawyer saves $450 a year, which is 8% of his entire 
earnings; what is his yearly income? 



GENERAL REVIEW. 

1. A merchant makes a reduction of 5% from a bill if 
$350.50; how much must be paid him? 

2. A grocer sold tea that cost him $.80 for $1 ; what per 
cent, did he gain? 

3. A miller sold 40 barrels of flour, which were 10% of all 
he had ; how many barrels had he at first ? 

4. A teacher's salary was increased 30%, making it $2600; 
what was it before the increase? 

5. A man sold a horse for $75, and thereby lost 25% ; what 
was the cost of the horse ? 

6. A had a flock of 600 sheep, and sold 33^% of them ; 
how many remained? 

7. A boy had 125 papers, and sold 20% of them ; how many 
remained ? 
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8. What per cent, will be gained on land that is bought at 
$80 and sold at $120 an acre? 

9. A sold 25% of his farm for $2000; what was his farm 
worth? 

10. A carriage was bought at $125, and sold at $100 ; what 
was the loss per cent. ? 

11. What per cent, of 625 is 500 ? 

12. 220 is 40% of what number? 

13. What is 62^% of 72? 

H, A farfner raised 1260 bushels of grain: 50% of it was 
corn, 33^% of it was wheat, and the remainder was oats; how 
many bushels of each kind did he raise ? 

15, A tax-collector receives 5% for collecting the school- 
tax, which is $9280; how much does he receive for his 
services ? 

16, A farm was bought at $150 an acre and sold at a 
gain of 33^%; what was the selling price? 

17, For what sum must I sell a horse which cost me $200 to 
gain 40% ? 

18, A's house was bought for $8400 and sold for $10,500 ; 
wftat was the gain per cent.? 

19, B bought a lot for $800 and paid $600 cash ; what per 
cent, of the cost remained unpaid? 

20, A grocer deducted 5% from a bill of $640; what sum 
would pay the bill ? 

21, An army of 9000 men returned from the field of battle 
with only 5400 men ; what per cent, were missing? 

22, A merchant bought goods for $8000 and sold them at a 
gain of 15% ; what did he receive for them ? 

23, A horse which cost $4000 was sold, on account of the 
panic of 1893, for $3000 ; what was the loss per c«nt. ? 

2^, My income is $1800: I pay 25% for living expenses 
and 30% for all other expenses; how much do I save? 
25. A bought goods which cost him $1200 : A sold them to 
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B at an advance of 33^%, and B sold them to C at a loss of 
20% ; what did C pay for them ? 

26, A farm was sold at a gain of $2125, which was at a gain 
of 25 % ; what was the cost ? 

27. A man bought a book for $4 and sold it for $5 ; what 
was the gain per cent.? 

2S. A merchant gained 12^% by selling his goods at a gain 
of $200 ; what did the goods cost him ? 

29. By selling a horse for $23.50 less than cost I lost 10% ; 
what did the horse cost me ? 

SO. An agent buys pencils for 1 cent and sells them for 2 
cents ; what does he gain per cent ? 

INTEREST. 
95. Interest is money paid for the use of money. 

■ 

ORAL EXERCISES. 

1. Mr. Noble paid $5 a year for the use of $100 ; what pei 
cent, of the money did he pay ? 

2. What per cent, of $100 is $6 a year? $4? $10? $8? 
87? 

3. If I borrow $100, and pay $5 a year for the use of it, 
what rate of interest do I pay? 

4. What is the interest of $100 for one year at 5% ? 6% ? 
7%? 

5. What is the interest of $200 for one year at 5% ? 6% ? 

7%? 

6. What is the interest of $300 for one year at 5% ? 6% ? 

7%? 

7. What is the interest of $100 for 2 years at 5% ? 6% ? 
7%? 

8. What is the interest of $100 for 3 years at 5% ? 6% f 

7%? 
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9. What is the interest of $200 for 2 years at 4% ? 
10. What is the interest of $400 for 2 years at 6% ? 
n. What is the interest of $200 for 2 years at 5% ? 

WKilTEN EXERCISES. 
1^. What is the interest of $400 for 3 yr. 6 mo. at 6% ? 
Process. 

$400 The interest of $400 for 1 yr. at 6% is .06 times $400, 

5XT— which is $24 ; and the interest for 3 yr. 6 mo., or 3^ yr., 

__3| is 3^ times $24, which is $84. 

$84, Ana. 

Find the interest — 

13. Of $200 for 4 yr. at 6%. 
U. Of $350 for 5 yr. at 7%. 

15. Of $240 for 3 yr. at 8%. 

16. Of $600 for 5 yr. at 5%. 

17. Of $1080 for 3 yr. at 10%. 

18. Of $1600 for 6 yr. at 6%. 

19. Of $400 for 4 yr. 6 mo. at 5%, 
m Of $800 for 5 yr. 9 mo. at 6%. 

21. Of $1200 for 8 yr. 8 mo. at S%. 

22. Of $240 for 6 yr. 10 mo. at 6%. 

23. Of $600 for 4 yr. 6 mo. 15 da. at 8%, 
Process. 

08 15 da. = J J, or \ mo. ; 6 J mo. = ^ mo., or 



$48.00, Int. for 1 yr. J| yr. Hence, the time is 4J| yr. 

— 4^ . The interest for 1 yr. is $48, and for 4^} 

$192, Int. for 4 yr. 

26 Int. for Jf yr. y. it is \\\ times $48, which is $218. 

$2r8, Atis. 

2Jf. Of $600 for 6 yr. 6 mo. 10 da. at 6%. 

25. Of $1200 for 7 yr. 8 mo. 20 da. at 5%. 

26. Of $2000 for 5 yr. 5 mo. 15 da. at 6%. 

27. Of $1560 for 4 yr. 6 mo. 12 da. at 6%. 
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96. The Principal is the sum on which interest is charged. 

97. The Aznoiint is the sum of principal and interest. 

What is the amount — 

28. Of $600 for 4 yr. 8 mo. at 5% ? 

29. Of $1200 for 8 yr. 4 mo. 10 da. at 6% ? 

30. Of $325.40 for 3 yr. 6 mo. 15 da. at 5^% f 

51. Of $72.36 for 5 yr. 9 mo. 20 da. at 6% ? 

52. Of $96.72 for 10 yr. 10 mo. 10 da. at 10% ? 

98. Six per cent, method. 

1. At 6%, what is the interest on $1 for 12 mo.? 

2. If the interest for 12 mo. is 6 cents, what part of the 
number of months expresses the number of cents? 

3. K the interest for 12 mo. is $.06, what is the interest for 
1 mo.? 

4" If the interest for 1 mo., or 30 da., is 5 mills, what part 
of the number of days is mills? 

Then, at 6%, we may caU ^ of the number of months cents, and 
^ of the number of days mills. 

6. What is the interest of $500 for 2 yr. 6 mo. 12 da. at 
6%? 

Process. 
The int. of $1 for 2 yr. = $.12 
" " 6mo.= .03 

" " 12 da. = .002 

The int. of |1 for 2 yr. 6 mo. 12 da. » $.152 

500 

$76,000, Am. 
Find the interest — 

6. Of $120 for 4 mo. 6 da. at 6%. 

7. Of $240 for 10 mo. 12 da. at 6%. 

8. Of $225 for 2 yr. 8 mo. 18 da. at 6%. 

9. Of $1000 for 3 yr. 6 mo. 24 da. at 6%. 
10. Of $1200 for 5 yr. 10 mo. 15 da. at 6%. 
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11. Of $1500 for 6 mo. at 6%. 

12. Of $800 for 60 da. at 6%. 

13. Of $250 for 90 da. at 6 %. 
U. Of $125 for 93 da. at 6%. 

15. Of $400 for 8 mo. at 5%. 

Suggestion. — Find the interest at 6^, and take | of the result. 

16. Of $140 for 2 yr. 10 mo. at 5%. 

17. Of $300 for 3 yr. 8 rao. at 5%. 

18. Of $1000 for 2 yr. 18 da. at 7%. 

19. Of $1500 for 1 yr. 2 mo. at 7%. 

20. Of $350 for 3 yr. 4 mo. at 8%. 

21. Of $1200 for 6 yr. 8 mo. 12 da. at 5%. 

22. Of $4800 for 10 yr. 9 mo. 18 da. at 7%. 

23. Of $3600 for 2 yr. 10 mo. 24 da. at 6%. 
M. Of $3060 for 5 yr. 5 mo. 6 da. at 7%. 

25. Of $50 for 3 yr. 8 mo. 27 da. at 9%. 

Find the amount — 

26. Of $4020 for 6 yr. 6 mo* 6 da. at 6 %• 

27. Of $360 for 12 yr. 2 mo. at 5|%. 

28. Of $2000 for 1 yr. 4 mo. 9 da. at ^%. 

29. Of $400.50 for 5 yr. 4 mo. 3 da. at 7%. 
SO. Of $120 for 2 yr. 8 mo. at 8%. 

31. Of $840 for 2 yr. 3 mo. 21 da. at 6%. 

32. Of $1040 for 3 yr. 4 mo. 18 da. at 5%. 

33. Of $380 for 3 yr. 6 mo. 12 da. at 6%. 
Si. Of $324 for 6 yr. 10 mo. 18 da. at 5%. 

35. Of $4060 for 9 yr. 2 mo. 3 da. at 6%. 

36. Of $400 for 1 yr. 2 mo. 3 da. at 4%. 

99, When money is borrowed from a bank, interest ia 
charged for 3 days more than the given tima This interest 
is called Bank Discount. 
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The Proceeds of a note is the sum received for it when dis- 
counted. It equals the amount of the note less the discount. 

1. Find the interest or bank discount of $200 for 60 da. at 
6%. 

2. Find the bank discount of $120 for 90 da. at 6%. 

3. Find the bank discount of $200 from June 20th to Aug. 
14th at 6%. 

4. Find the bank discount of $150 from May 10th to July 
20th at 6%. 

5. A note for $600, at 90 days, was discounted at a bank at 
6% ; what were the' proceeds? 

6. A note for $840, at 60 days, was discounted at a bank at 
7 % ; what were the proceeds ? 

7. A note for $1200, at 30 days, was discounted at a bank 
at 8%; what were the proceeds? 

8. A note for $250, due in 90 days, was discounted at a bank 
at 6% ; what were the proceeds? 

9. A note for $1260, due in 60 days, was discounted at a 
bank at 7 % ; required the proceeds. 

10. A note for $3000, due in 30 days, was discounted at a 
bank at 8 % ; what were the proceeds ? 

11. I gave my note to Mr. Byerly for $125.75, payable in 60 
days : Mr. Byerly had it discounted at bank at 10% ; what did 
he receive for it? 

MISCELLANEOUS PROBLEMS. 

100.— i. A has $8050, B has $4220 more than A, and C 
has, twice as much as A and B together ; what is the sum of 
their fortunes? 

2. A farmer has 1028 bushels of 'wheat, 439 bushels less of 
oats, and sufficient corn to make the entire quantity of grain 
2500 bushels; how much corn has he? 

3. A has $615, B has 4 times as much as A, and G lacks 

12 
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$1000 of having 22 times as much as both A and B ; required 
the sum of their fortunes. 

4. Two men set out from the same point and travel in oppo- 
site directions ; one travels 40 miles a day and the other 32 miles 
a day ; how far apart will they be in 212 days ? 

6. Two men set out from the same point and travel in the 
same direction : one travels 60 miles a day, and the other 41 
miles a day ; how far apart will they be in 171 days? 

6. A drover bought 160 cows at 32 dollars each, and sold 
I of them at cost ; how much must he receive a head for the 
remainder to gain $840 ? 

7. A bought a quantity of wheat for 3220 dollars : he paid 
120 dollars for transportation and 50 dollars for storage, and 
sold it so as to gain 600 dollars ; what did he receive for it ? 

8. Harold can ride 60 miles a day on his bicycle, and Harry 
42 miles ; how much farther can Harold ride in 65 days than 
Harry ? 

9. If 45 men earn $2025 in a month, and 135 boys earn the 
same sum in the same time, how much will 20 boys and 30 
men earn in a month? 

10. Eight horses and 12 cows are worth $1788 ; if the aver- 
age price of a cow is $41, what is the average price of a horse ? 

. 11, How long will it take two boys, starting at the same 
place and traveling in the same direction, to be 1224 miles 
apart, if one goes 32 miles a day, and the other 44? 

12. If the driving-wheel of a locomotive is 18 feet in cir- 
cumference, how many revolutions will it make in going from 
Philadelphia to New York (90 miles), there being 5280 feet in 
a mile? 

13. A young man having received a fortune of $30,000, 
reserved $3000, and shared the remainder equally with his 5 
sisters and 3 brothers ; required the amount received by each 
of them. 

14. If a man receive 160 pounds of sugar in exchange foi 
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40 pounds of butter at 20 cents a pound, what is the price of 
the sugar per pound ? 

15. A man bought 20 barrels of sugar at $12 a barrel, and 
80 barrels at $15 a barrel ; how much would he gain by selling 
the whole at $14 a barrel ? 

16. Multiply the sum of 312 and 216 by their difference. 

17. A drover went West with $4280 to buy horses and cows : 
he bought horses at $84 a head and an equal number of cows* 
at $23 a head ; how many of each kind did he buy ? 

18. The President of the United States receives a salary of 
$50,000 a year ; what is his average salary per day, counting 
365 days to the year? 

19. If a boy earns $16.50 a month, and a man $45.18 a 
month, how much will 10 boys and 16 men earn in 5 months? 

20. The earth's orbit is 580,000,000 miles in length, which 
the earth travels in about 865 days ; what is its rate per day ? 

21. The average speed of a horse is about 5 miles an hour ; 
how far can a horse travel while a locomotive goes 3200 miles 
at the rate of 32 miles an hour? 

22. If 8 bushels of apples cost $9.60, what will 57 bushels 
cost? 

2S. If a laborer earns $3.15 a day, and pays 60 cents a day 
for his board, how much can he save in 4 weeks ? 

2^. The sum of two numbers is 2750, and the larger is 50 
more than the smaller ; what are the numbers ? 

25. A farmer took 1000 eggs to the store and sold them at 
30 cents a dozen ; what did he receive for them ? 

26. A miller bought 112 barrels of flour for $1200: he sold 
60 barrels at $9.50 a barrel, and the remainder at $12 a bar« 
rel; did he gain or lose, and how much? 

27. What is the sum of |, |, ^, and | ? 

28. Reduce 315^^ to an improper fraction. 

29. Reduce ^\^ to a mixed number. 
80. Reduce fiJf to its lowest terms. 
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SI, Subtract the sum of f and f from 2^ times S^-. 

32, Reduce 1^^ of 6^ of :^ to a simple fraction. 

33, Divide | of ^ by | of If 

3^, If f of a barrel of flour cost $8.40, what will 10 barrels 
cost? 

35, The difference of two numbers is 42ff , and the greater 
69|f ; what is the less ? 

36, How many pounds of coffee can be bought for $45f , at 
$j^Vapound? 

37, A grocer bought 100 barrels of flour at $4|- a barrel : 
he sold 51 barrels at $5f per barrel, and the remainder at $6^ 
per barrel ; how much did he gain ? 

38, A farmer bought 8 horses at $125 J apiece, 12 cows at 
$41 f apiece, and 2 wagons at $16|^ each ; what did they all 
cost? 

39, A merchant in selling 12f pounds of sugar, at the rate 
of 16 pounds for $1, gains 9f cents ; what was the cost of the 
sugar per pound ? 

Jf.0, A gentleman's suit of clothes cost $40, and f of the 
cost of the suit was twice the cost of the hat ; what was the 
cost of the hat? 

41, A and B built a wall : A built 60 rods, which was f as 
much as B built ; what was the entire length of the wall in 
feet? 

jff2, A person made a journey of 120 miles, traveling \ of 
the distance the first day, \ of the remainder the second day, 
and f of the remainder the third day ; how many miles re- 
mained to be traveled? 

48, John, being asked his age, replied that if he were 5 times 
as old, \ of his age would be 15 years ; how old was he? 

44, When tenths are multiplied by tenths, what denomina^ 
tion is the product ? Tenths by hundredths ? Tenths by thou- 
sandths ? Hundredths by hundredths ? Hundredths by thou- 
sandths ? 
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^5. Find the area of a triangle whose base is 10 chains and 
altitude 8 chains. 

Jfi, What will it cost to build a wall 40 ft. long, 11 ft. high, 
and 1^ ft. thick, at $2^ a perch ? 

Jf7. What will the material cost to build a wall 120 ft. long, 
2^ ft. wide, and 3 ft. 6 in. high, at $1.10 a perch ? 

JiS. Andrew Jackson was born March 15, 1767, and died 
June 8, 1845; required his age. 

Jfi, A man spent 30% of his income for books, 25% for 
clothing, and saved $900; what was his income? 

50. A bought a house for $2384, and sold it at a gain of 
25%; what was his gain? 

51. B lost 20% by selling a horse for $120; what did the 
horse cost him ? 

52. If a book is bought for $16, and sold for $20, what is 
the gain per cent.? 

5S. 420 is 60% of what number? 

54. If I buy lead-pencils at 2 cents and sell them for 5 
cents, what is the gain per cent.? 

55. What is the interest on $1260 for 5 yr. 9 mo. 13 da. at 

8%? 

56. Required the amount of $3600 for 8 yr. 10 mo. 15 da. 
at 7%. 

57. A horse was sold for $250, which was a gain of 25% ; 
required the cost. 

58. A carriage was bought for $180 and sold for $160 ; what 
was the loss per cent. ? 

59. To what decimal is J% equal ? 

60. To what per cent, is .005 equal ? 

61. What is the interest on $2400 for 3 yr. 4 mo. 18 da. at 

6%? 

62. Required the amount of $420 for 10 yr. 10 mo. 12 da. 

at 7%. 
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63. A note for $1200, due in 90 days, waa discounted at a 
bank at 6% ; required the proceeds. 

64. A tax-collector had a warrant for $3600, upon which 
he collected $1800 at 2%, and the balance at 2^% ; required 
the amount of the collector's fees. 

ORIGINAL PROBLEMS. 

1, What per cent, of the pupils in school are girls? What 
per cent, are boys ? 

2, Find the number of days you were present at school this 
month. What per cent, of the whole time were you present ? 
What per cent, were you absent? Find your per cent, of 
attendance for the school-term. 

S. Let the pupils ascertain the price of butter, eggs, etc., and 
then find the gain per cent, by selling these articles at 2 or 3 
cents a pound more than market price. 

4. Make original problems in interest. 

5. Borrow money from a bank for 30 days, 60 days, etc., and 
calculate the discount. 

6. Give the cost of an article and the rate of gain, to find 
the amount gained. 

7. Give the cost of an article and the gain, to find the gain 
per cent. 

S. Give the amount gained and the rate of gain, to find the 
cost of the article. 

9, Give the amount of goods sold by an agent and his rate 
of commission, to find his commission. 

10, Give the amount of goods sold and the commission, to 
find the rate of commission. 

11, Give the commission and the rate of commission, to find 
the amount of goods sold. 
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Page 46.— -Eb. ;?. 9; 5. 9 ; 4,S; 5,7; 6.7; 7,9; 8,9. 

Pagre 47.— Ek, 9. 9; 10, 9; 11, 9; 1^, 8; i5. 9; I4, 8; i5. 9; 7^. 
8; 17.9; 18.9; 19, Q7 ; ^0,SS; n,S7; ^2, 95; 23, 95; 2^. 89; ;?5. 
676; j?5. 996; ;?7. 987 ; 28. 979; ;^5. 976; 5^ 889; 31.797; 32. 999; 
55. 977 ; 34. 787 ; 35, $6987 ; 56. $8769 ; 37. $9886; 5<?. $7879; 39. $9989 ; 
^.$889.99; ;^/. $979.78; 42. $788.89; 4S. $899.67; U- 8937; 45. 9767. 

Page 48.— &. 46. 9948; ^7. 37698; 48. 6688; -^. 8988; 5^. 6679; 
51. 99988; 5;?. 87979; 53. 37486; 5>#. 97 years; 55. 879 acres; 56. $475; 
57. 5625 bushels ; 55. 2766 pages ; 59. 4949 acres ; 60. $58.87 ; 61. 
$1767.99; 62. Q77; 65.8899. 

Page 49.— J5c. 64. 8779; 65. $857.75. 2. 11; 5. 12; 4. 14; 

5.19; 6.16; 7.18; 5.22; P. 18; i^. 22; ii. 30; i^. 26; i5. 24; I4. 
30; i5. 25; 16.21; 77.35; 75.29; 7^19. 

Page &0.—Ex. 20. 28 ; 21. 34 ; 22. 25 ; 23. 21 ; 24.2^; 25. 27 ; ;?6. 
25; 27. 39; ;^5. 27; 29. 21; 5^. 26; 57. 37; 32. 21; 55. 27; 34. 25; 55. 
24; 56. 23; 37. 31; 55. 48; 39. 54; ^^. 42; <#7. 61; 42. 32; p.U; 44. 
36 ; ^5. 34 ; ^6. 62. 

Page 51.— jEc. 5. 121; ^ 131; 5. 131; 6. 164; 7. 161; 5. 107; P. 
185; 10. 127; 77. 208; 7;?. 164; 75. 192; I4. 169; 75. 1390; 76. 
1795; 77. 1764; 75. 1954; 19. 1652; 20.177b; 21. 2027; 22. 2265; 
23. 2334 ; ;?4. 1603 ; 25. 2886 ; ;?6. 2105 ; 27. 2196 ; 28. 2679 ; ;?P. 2778 ; 
SO. 2868 ; 57. 2689 ; 32. 2126 ; 33. 1784 ; 5-#. 2345 ; 35. 2450 ; 56. 2637 ; 
37. 2206 ; 38. 2382. 

Page 52.— £x. 55. 22623 ; .4^. 22729; 4I. 29622; 4;^. 22193; 48. 
25286; ^. 20834; ^5. 24734; 46. 37510; ^7. 31245; 48. 20748; -#5. 
267464; 5^ 280696; 57. 212312; 52. $280.55; 53. $483.62; 54. $329.15; 
55. $930.29; 56. 19346; 57. 187206; 58. 31594; 59. $304.10; 60. 
$1572.46; 67. $67.13. 

Page 53.— -Ec. 7. 3867 bu.; 2. $16860; 5. $30.50; 4. $751; 5. 
$11900; 6. 30596 bricks; 7. 11761 pounds; 5. $22011; P. $21397.75; 
10. $151356; 77. $109.32. 

Page 54:.— Ex. 12. 1439 miles; 75. $2493.27; I4. $24705; 75. 
4,920,228; 76. 1806558; 77. $4,153,000; 75. 17,791,197. 

Page 55.— Ex. 19. 5184; 20. 8019; 21. 8406; 22. 4995; 23. 6366; 
;?^. 639898; ;^5. 451153; ;^6. 604171; ;?7. 611106; ;^5. 498761; 29. 
631411; 5^.5,323,882; 57.4,707,029; 5^.236,482; 55.216,494. 

Page 56.— JSr. 34. 86,179, total. 

Page 59.— E'x. 5. 42; <#. 24; 5. 33; 6. 45; 7. 30; 5. 24; P. 25; 10. 
33 ; 77. 13 ; 12. 32 : 75. 25 ; I4. 223 ; 75. 231 ; 76. 621 ; 77. 331 ; 75. 
201; 7P. 120; ;?^. 47001; ;97. 46103; ;?^. 11111; ;?5. 26334; ;?^. 24642; 
25. 1561420; 26. 2611122; 27. 2552223. 

183 



184 ANSWERS TO WRITTEN EXERCISES. 

Page eO.—Ex. £S, 601 ; £9. 413; SO. 502; SI. 8110; S£. 100; SS. 
8213; 34. 723; S5. 210; 56. 24; 57. 3251; 55. 2662; S9. 9260; ^. 
$112.27; 4i. $610.44; ^. $5640.22; ^5. $822.02; U- $323.23; 45. 
$363.22; -#6. $1113.25; -#7. $831.15; 48. 42 cents; ^5.530 sheep; 50. 
$100; 5i. $114; J;?. $1130; 55. 4364 men; 5^. $1233; 55. 52 years; 
S6. 10,701. 

Page ei.—Ex. 57. 1520 bushels; 58. $121,222.52; 59. $10,054.20 

lost. ^4.26; 5.25; 6.24; 7.43; 5.68; 5.425; i^. 228; ii. 216: 

i;?. 738; i5. 632; I4. 116. 

Page 62,— jKc. 15. 308 ; 16. 291 ; 17. 158 ; 18. 211 ; 19. 81 ; iSO. 
244; ;?i. 187; ;?;?. 468; 23. 178; ;?4. 286; 25. 265; ;?6. 489; ;?7. $106.08; 
28. $588.91 ; ;?P. $360.16; 30. $682.50; 31. $23.58; 32. 37139; 55. 56288; 
54. 31346; 55.44328; 36. $2999; 57. $199.89; 38. $8594; 55. $9990; 
4^. $13980 ; 42. 49684 ; ^.19253; ^5.10101; 4^.50082; ^5.627; 46. 
304; 47. 198; -^. 204; 4^. 256; 5^. 5980; 51. 2174; 5;^. 4621; 55. 
5337; 54. 5914; 55. 57149; 56. 9211; 57. 66772; 55. 22415; 59. 37810; 
6(?. 36611 ; 61. 141106 ; 6^. 684494. 

Page 63.— ^x. 65. 21542; 6^.36898; 65.45401; 66.53702; 67. 

1787; 68. 6,105,315; 69. 213273; 70. 99889. i. 57 cents; 2. 66 

cents; 5. 27 pins; 4. 29 qts.; 5. 88 words; 6. 78 marbles; 7. $47; 5. 77 
flowers; 9. 1732; m 70 yrs. ; 11. 75 yrs. ; 12. $550; i5. 2837 men. 

Page 64.— jKc. i-^. $3888; i5. 2004; 16. 2333 ft.; i7. $1782; 18. 
1797 ; i5. 21636 votes ; 20. 7526 bu. ; 21. 3863 ft. ; 23. ;JS875 ; ;e^. 2747 

cattle. 1. 553; ;^. 597; 5. 646; 4. 174; 5. 625; 6. 2307; 7. 10 

cents 

Page 65.— ^x. 5. $1.10; 5. $1.10; m$300; ii.$824; i;?. $339 
i5. $1873; I4.%\b\ i5. 15841. 

Page 68.— J5^. 9. 268, 402, 536, 804 ; 10. 502, 1004, 1506, 2008 
ii. $9.63, $16.05, $22.47, $28.89; 12. 1824, 2280, 2736, 3192; i5. 314, 
628, 1099, 1256; I4. 2892, 4338, 5061, 6507; 15. 20105, 24126, 32168 
36189 ; 16. 361224, 481632, 541836, 421428 ; 17. 7494, 8743, 9995, 11241 
18. 495663, 637281, 666472, 354045; 19. 51840. 

Page 69.— jEIc. 20. 138936; ;^i. 633255; 22. 3105. i. $2.15 

2. $3.36; 5. $2.45; 4. $13.50; 5. $1125; 6. $42; 7. 31680 feet; 8 
$292.25; 5. $621.25; m 1280 square rods; ii. $93.75; i;?. $44.45; 13 
477 miles; i^. 2528 pages ; i5, $6.65; i6. 51,840 grains ; i7. 1111111101 
18 8888888889 

Page 70.— ^It. 5. 1976; 6.4498; 7. 10257; 5.3402; 5.7938; 10, 
5310; 11. 14670; 12. 8346; IS. 12090; i^. 18434; 15. 24087; i6. 36408 
i7. 31752; 18. 113528; i5. 165242; 20. 244440. 

Page 11.— Ex. 21. 4S124i; f;^. 799992; ;^5. 578344; j^4. 1451026 
25. 934848; 26. 1998129; 27. 277965; ^5. 1838274; 29. 748660; 5^, 
17146607; 5i. 7951044; 5;?. 37395075; 55.16634061; 5^.40689270 
35. 47873384; 36. 66139812; 37. 13372205; 38. 12173410; 39. 9450617 

40. 67781808. i. $18139 ; 2. $26076 ; 5. $1228.50 ; 4- $241.92 ; 5. 5096 

gal.; 6. 85775 days; 7. 2835 pounds; 5. 99696 lbs., 1016256 lbs.; 9. 
$1444; i^ $1716.75; ii. 109500 men; i;^. $163.84; i5. 31488 cu. ft. 

Page 72.— Ex. 14. 717120 cu. in. 13. 88200; I4. 149500; 15. 

5841000; i6, 77420000; i7. 270900000 ; i5. 32612000 ; i5. 22400000 ; 20. 
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304560000; 21, 7614000000; f^2. 1281250000; SS. 12220800000; S4. 
2852900000. 

Page is.— Ex, 25. $72 ; 26, $300 ; 27. 1728000 gr. ; 28. 15840000 

ft. ; 29, 94000 pounds ; 30. $280000 ; SI. $30000. 1. $362 ; 2. 

$88.90; S. $18.30; 4. $1946; 6. $94.50; 6, $1290; 7. $4421. 

Page 74.— -Eb!. 5. $1952; P. $1398; 10. coal, $30.75; ii. 4275 
miles; i;?. 5040 miles; i5. $2016; i>#. $940; i5. $337.50; ie. $21900; 
17, $2220000; 18. 86400 sec. ; 19. $210; 20, 1358024688 ; 21. 75 cents. 

Page IS.— Ex, 2. 123; 5.402; >#. 210; 5.111; 6.111; 7.111; 8 
323; P. 432; i^. 101 ; ii. 2002; ij?. 200; i5. 2212. 

Page 19.— Ex. 16. 108, 72, 54; 17. 336, 224, 192; 18, 385, 231, 
165; 19, 288, 252, 224, 504; 20, 504,432,378,336; ;^i. 6245, 2 rem. ; 
4684, 1 rem.; 3747, 2 rem.; 3122, 5 rem.; 22. 19619; 16349, 1 rem.; 
14013, 4 rem. ; 12261, 7 rem. ; 23, 8904, 4 rem. ; 7915, 1 rem. ; 11872, 4 
rem. ; 10176, 4 rem. ; 24, 28780, 17268, 12334, 2 rem. ; 9593, 3 rem. ; 25. 
40218, 20109, 13406, 10054, 4 rem.; J?6. 20614, 3 rem.; 17669, 4 rem.; 
15460, 7 rem.; 13743; 27. 129150, 6 rem.; 113007, 150676, 100450, 6 
rem.; 28, 70608, 52966, 60521, 1 rem.; 47072; 29. $10.50, $6.30, $4.50, 

$3.50. 1. 14 pounds; 2. 95 newspapers; 3. 150 pounds; 4^ 122 

hours; 5. 1728 cans; 5. 50+ hours. 

Page SO.— Ex. 7. 996 rows; 8, 256 weeks; 9. 35 miles; JT^. $160; 
11, 176 bushels; i;^. $3201 ; 13. 375 tons; i-^. 22 days ; 15. 519 sheep; 
16, 2181 books. 

Page SI.— Ex. 2. 41 ; 5. 31 ; 4, 32; 5. 21 ; 6. 22; 7. 23; ^. 23; 9. 
25; i^. 21; ii. 45; 12. S5; i^. 82; i.#. 91 ; i5. HI ; i<5. 82; i7. 71 ; 
19. 1230; ifa 437; 21. 1621 ; ;?^. 1234; 23. 1256; :?^. 526; ;?5. 432; 26. 
418; ;e7. $4.92; ;^^.758; 29.Q79; 30.586; 5i. 1234; 5;?. 1456; 33. 
3082; 5^2573; 55.3456; 56. $45.67. 

Page 82.— £!c. 5^. 102 ; 39,177; 40.266; ^i. 145; ^.147; 43. 
267 ; 44. 576 ; 45. $2.61 ; 46. 378 ; 47. 279 ; -^. 481 ; 49. 532 ; 50. 191 ; 
5i. 389 ; 52, 467 ; 55. $3.78. 

Page S3.— Ex. 64, 23, rem. 5 ; 65, 19, rem. 3 ; 66, 12, rem. 9 ; 67. 
13|lfrem. 575; 65. 109, rem. 454; 65.85, rem. 4; 76>. 39, rem. 747 ; 7I. 
13, rem. 3014; 72, 16, rem. 384; 73. 14, rem. 432; 74. 14, rem. 743; 75. 
9, rem. 6654 ; 76. 4, rem. 9423 ; 77, 2, rem. 2645 ; 78, 5, rem. 321 ; 79. 

90, rem. 800; 80. 41 ; 81, 52, rem. 11000. 1. 144 doz. ; 2. 84 scores; 

5. 160 pounds; 4. 1662 bu.; 5. 103 bu.; 6. $84; 7. 13 yr.; 8. 104 bar- 
rels; 5. $107.79 -; 10. 1416 hhd.; 11, 360 cows. 

Page 84.— ESc. 12. $75; i5. $45; i>#. 62 gal.; 15. 378 sq. ft.; 16. 
48 barrels ; 17, 203 bu. ; i5. 131 boxes ; 19. 16 acres ; 20. 53 miles ; 21. 
6 tons; i^j?. 70days; ;^5. 207 hours ; ;^.^ 306 yds.; ;?5. 203 boxes ; 26. 
112 companies ; 27, $12345 ; :e5. 28 bu. 

Page 85.— £lc. i. 6595 ; ;^. 7l00; 5.3240; 4. 42777; 5.49. 

Page Se.—Ex, 6. 58 ; 7. 2521 ; 5. 61 ; 9, 317646 ; 10. 5462 ; 11. 
8654; i;^. $26240; i5. 110 yards; i^. $117; i5. $43; i6. $2072; i5. $56. 

Page ST.— Ex. 19. $770; eo, 8232 pounds; 21. $383.25; 
$187.50; ;?5. 26796 cu. in. ; ;^4.$3150; ;^5. $27144; ;^6. $42. 

Page 88.— ^x. 2. $492.30. 

Page 89.— -Ec. 5. $22.74: 4. $237.90. 
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Page 90.—Ex. 5. $24,02; 6. $77.24; 7. $66.20; *. $207.94. 

P^e 03.— a^ A $1222.22; g.»7640.87; ».$2727.04; ,^.$578.50; 
6. $101.17; & $58.68; 7. $695.30; «. $42.59; 9. $389,018.25; 10. 
$444445.05; i/. $15256.04 ; ig. $30597.33; 13. $62.21. 

Page 93.— Ex. l. 171,026; S. 8121, 776334, 349565, 505145, 128466, 
705521, 814211, 885852, 705121, 326753; S. 43371, 717411, 331673, 
435412, 82-5391, 896102, 477503, O.'lloSO, 615395, 51R523; i. llllllUOl, 
2222222202, 3333333303, 4444444404. 5555555505; 5. 88888888B9, 
17777777778, 26666666G67, 3555o555&5H, 44444444445; 6. 10738, 134 ■12, 
16146, 3432, 11310, 3224, 23452, 20956, 7852, 15912, t<346, 3602, 1643:^ 
11856, 21684, 6084, 65770, 63196, 55900, 83616, 141232. 156234, 10483^ 

184080, 21476, 26884, 32292, 6864, 22620, 6448, 46W04, 41912, 15704, 

81824,16692,7384, 32864, 23712, 43368,12168. 111540.106392,111800, 

167232, 282464, 312468, 209664, 368160, 42952, 53708, 64584, 13728, 

45240, 12896, 93808, 83824, 31408, 63648, 33384, 14768, 65728, 47424, 
86736, 24336, 223080, 212784. 223600, 334464, 564928, 624936, 419328, 
736320; 7. 168, 216, 252. 276, 408, 504, 876, 1J40, 1272, 1416, 1500, 

2436, 3768, 6084, 9708, 11760, 312. J212, 2772, 12600, 56, 72, 84, 92, 

136, 168, 292, 380, 424, 472, 500, 812, 1256, 2028, 3236, 3920, 104, 404, 

924, 4200, 28, 36, 42, 46, 68, 84, 146, 190, 212, 236, 250, 406, 628, 

1014, 1618, 1960, 62, 202, 462, 2100. 

Page 94.— Ei. l. 3 days; ?. 156, 1092, 4836; S. 4680, 112320, 
3369600; 4. $15775; S. $2214; 6. 250 dayg; 7. ICOO daya; S. 
$1,839,005,677.09; 9. 44000; 10. $464; 11. 8640 miles, 1440 miles. 

Page OS.— Ei. 12. i9975; IS. $19,340; J4- $14,000; i5.$91.80; 
/e. 50716; jr. $82; ii'. $220; J9. $390; .?0, $2590; £2. 124 acres; 2f. 
1280; SS. 200 yards. 

P^e 96.— Et. Si. A $8, B $4 ; S5. C $273, D $313 ; S6. 6 mi. 2602 
ft.; S7. 1944 treea; S8. 326 acres; 25. $125; SO. 17,952,000 ft.; SI. 
Farmer owes mechanic $61.75 ; Sg. Merchant ones farmer $17.90. 

Page 100.— Ei. 14. 26f ; 15. 28T<t-; 36. 26,^; 17. Sl-^; IS. 22^; 
J9. 24X; 20.20^; SI. mi; SS.22U; i'S. 42^; .2.^ 56|j; SS.TA; 
Se.mU; 17. 46A; S8. Seii; i9.28U. * 

Page 101.— Ec-ZS-M; l^.^^; SO. i-^; Sl.ii^; SS.if; IS. 

ajE. g^iji; ss.iji; se.iii; 27.W; •^''■■W; ■^^■W; so.mi^; 

ji.ljji; sS.l-m; S3. mi-; S4.i^^; 55. -4fi; 56. ^V"*; 57. *|gS; 
SS.nit. so.m-, 40.i^; 4l-m^\ 42.iJ>P-: 4S.^i-; U-"^- 

Page lOd.-Ex. 16. \, i ; n. 4, i, | ; 18. \,\,\\ 19. f , I, s ; £0. 
hhh ^i- %,hh «?-i.H A: ^s. j, |, H; s^- H Hi; es.^, 

tage lOa.-ik S7. 11; SS. |S; 29. |g, i%; SO. (g, ^ ; SI. M, «j 

S3.U.IJ; 35.A,i}; 3^.!S,|!; 55.ji,WV; se.Ji.H; 37.ti,i*! 

5s.|!,wv; ■'9-km; 4o.&,m\ 4i-n.-fh; i^-iim; 45. 

k. if, i« ; so. iS, li, H ; 61. A, n, a ; 62. ij, U, U . ^S. f}, A. *! 

H; saijjkAi eo.|i,A,H; e^-RHH; ss.\i,^,\\. 

Page lOS,— £<r.S6. IJ; S7. 1\: £8. Ift: ^9- lii; SO. iJ; .".A; 
«.JJ; 5S.^; S4.ii; 35../^^; 36.^■, S7.1^; 5S.2A; 59. IH; 
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40. VA; 4i. i; 42. 2H; ^5. 2H; U^ lit; 45. H; 47. 34tJj; 4^. 125J; 
49, 398|; J(?. 10461; 51, ISSJJ; 5^. 28} yds.; 68. $333f ; 5^. 79| miles; 
65. $I37f 

Pagrel06.--Ei;.i7.A; i^.^j; iaji; fSO. ^', $1.^; £g. ^j; 

Page 107.-^. £7. i^; £8. tVj; £9. ^; SO. H; SI. ^A; S£. ^hf 

$4. 2J; 35. 5J; S6. 9i; 57. 8Ji; 55. 13,^; 39. 18f^; -#^. 22^^; 4I. U\\ 
4^.45f; 45.69}; -^.66i|; ^5. 64|; 4^. 28f; ^7. 33^; 4^.7}; -^. 
imj; 5(?. $ll|; 5i. $83tJ; 5;^. $15|; 55. 1^^ cts. i. -j^; ;?. -j^y. 

Page i08.-^a;. 5. ij ; 4./^; J. iA\; ^.m; 7. A; ^.W; ^. 

IJ ; 2(?. } ; i/. 33|§ ; 1£. 3f ; i5. 433| bu. ; I4. 140f bu. 

Page 109.— JSlc. ;^. 321f, 146f ; 5. 264|J, 302^^; 4. 104^, 284f ; 6. 
190, 228f ; 6. 298|, 672}i; 7. 436^-, 269^; 8. 1462^^, 783A; 5. 670, 
763|; m$90; ii.$6; i;^. $172J ; i5. $6420; 14.%^\ i5.?368|; 16. 
f 134635; i7. $133333J; i<?. $150. 

Page lll.-i'ir. 14. i; 16.^; 16.^; 17. t; 18. i; 19. ^jf ; £0. 
i; £l.^j; ££.iU; £3.^; £4.^', £6.^j', ^^.A%; ^7.^. 

Page 112.--EX. 11. f|; 1£. 4}; IS. f ; I4. 30; 15. 9J; i^. SJ; 17. 
4^; 18. 24|; iP. 16}; £0. 5; ;^2. lOf'V; ££. 16}; ;?5. 21; ;?>#. VI ^^\ £6. 
7}; ;?e. 40; £7. ISf ; ;?5. 144; ;^P. 125|^; 30. 166; 5i. 136^^; 5^- 105; 
33. i; 34. ^] 35.9^^; 36.^^; 37.^-, 38. j^; 55. 12^; 4^. !«; 
-#2. 1 ; 4£.S; p. 32. 

Page 113.- /?a;. -#5. 400; ^5. 550; ^7. 1359; 4^.416 J; ^5. 599i; 
60. 383} ; 51. 684^^ ; 5^. 1233 ; 53. 223^ ; 64. 2530i ; 55. 994f ; 56. 
2562H; 57. 819f; 55.1072; 55.804^; 6^.1275; 6i. |17 ; 6;^. $4.66; 
^5. $4.08; 6^.1173}; 55. $4218; 56. $346 J. 

Page 114.-^a:. 5. if ; 4.^^; 5.^; 6.^; 7.}; 5.4}; 9.^^; 

10. ij,; 11. i; i£.^h\ ^5. if; H'W. ■^^. /t; ^^-iJ; ^^.j^j; i5. 
«; ^" " " " "" " " " """ " ' " "' 

£7. 

34- 

Page 116.— £x.^;^. I; £3.^%; £4.^; £5. ^^\ £ts.^^\\ £7. i^^', 
£8. A; £9.^-^^; 30.^; 31.:^; S£.lj\; 33. :f^j; 34. -^j] 35.^; 
36. |J; 38. 4A; 39. 7^^; 40. 2j^; 4I. if; #. 2i; ^5. 2^; U- ^^ 4^. 
li; 46.11^; 47. ii; 48. 133ti; 49. 9I7V; 50. 486^; 61. 627f; 5;?. 
321 i; 55. 8;jV 

Page 117.— Ex. £. 12 ; 5. 18 ; 4. 57i ; 5. 52 ; 6. 20f ; 7. fj ; 8. 1|} ; 
P. It; i^. 2^^; ii. IJ; if. 80; i5. 1^; 14^9S^; 15.2; i5. 106Jf ; 
i7. l}f; 18.-^^; 19. i; £0. 2ii] £1.240; ££.U2; £3.^; £4^1^; 
^5. 928|; ^5. lfg|; £7.^^; ;^5. 681t; £9.1^; 30. ISll^; 5i. 1}J; 
3£.ii; 55.16191; 84. 2f; 5<5. l^^r^; 37. 2^J^; 38. Jiff; 39. 6f|f; 
40. 2|; 4i. 30 days; 4£. 40 sheep; p. 25 books; -^. 36 hats; 45. 35 
quarts. 

Page 118.— Elc. i. 13tV; ^. 15A; ^- 20,^; -^. 23H; ^. 34fV; <?. 

421} ; 7. 13^t; ^- 51 A; 5. 4^; 10. 7JJi; ii. 15A; i;^. 28ff ; 13. ^; 
14.^; 15.^^; le.i^T^; 17.^^^; 18. X^}-; 19. i^-^; £0.^^; £1. 
Wir^; 22. ^^; £3.^\^; £4.^^m^\ 26. \\; £6.\\; £7.\i; £8. i; 
£9.U 30. \; 31.\l; 3£.\%; 55. jf; 5^. ?f ; 35.^; 36. ^; 37.1^; 
98. Ii 39. li^; 40^ m) 4l'mh ^.1**; 4S.Zm\ -^.39ii; 45. 
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5S. 

_.. ___ ___ - _ 7A' 

66, 68|; 67. 50^^; 6<?. 16264; ^^- ^84; V^Vj; Yi. j'f; ~7/.''J^ji7's, A; 
74. H; 75. 6h 76.27; 77. f; 7^. 10^^; 75. 7M; ^^.8*; ^i.y??; 5^. 
14; 55. li; 84, ^\ 55.400; 56.110; 57. 62l|; 55. 338f; 55. |; 90. 
4|; Pi. 5; 5;?. 51i; 55. t»^; 5^.1; 55. f; 56. l^V; 57.^; 55. 2^4; 99. 

12f^; i^^. 7i. i. 30 cents; ;?. |3.67i; 5. 35i|cent8; 4. $162; 5. 

1966; 6. $5f; 7. $4.67^; 5. 65 cents. 

Page 120,— ^x. 5. $61,51^; i^. 2 cents; 11. $37xV; i^. HJyds.; 
i5. 14y^V acres ; i^. 300 sheep; i5. 25 wks.; i6. $43^^; i7. 16; 18. 
|183|. 2. 84J cents. 

Pagre l^l.—Ex. S. $272| ; 4. $12.30 ; 5. $75f ; 6. $66^ ; 7. 

$103.70; 5. $31 J; 5. $1822i. ;?.$4; 5. 22icts.; -#. 90cts.; 5.60 

cts. ; 6. $U; 7. lOj^y cents; 5. A\ cents. 

Page 122.— Ex. £. $20; 5. $4000; 4. $14400; 5. $33; 6. $120; 7 
252 acres; 5. $69.60; 5. 120 miles. 

Page 123.-EX. h^\2. W; ^. 32f ; -^. Hf ; ^. 3244^; 5. 3|f 
7. 1503; 5. 46f ; 5. ^^H; i^. 63M; Ih ^^^ 12. ^^ ; IS. 96; i^ i|| 
i5. 798 ; 16. |f |, J^ ; ^7. The 23 ; 18. |, f , } ; i5. 42^^ ; ^^. « ; ^i. A 




days; 5. 12f days; 6. $74}^; 7. 179Hbu.; 5. 148 JJ rods; 5. $2.33; 10 
M.; ii. 12574 yd.; i;?. 16if perches ; i5. 7|, 66^ mi. 

Page 125.— -Ec. i^. 146i^ lb., $18.35f; i5.$11860i; i6. $4790f 
i7. 575rlbs.; i5. 44i}i; i5. $149J; 20. $612; ;^i. 720, 640; ;?;?. $86f 
£S. $39t^ ; ;^4. 81 J rods; 25. 294^^] 26. 57 J; 27. $8 J. 

Page 12e.—Ex. 28. 16 baskets ; ;^5. 6324 ; SO. The first by 2 ; 5/ 




m ^; 11. fy; i;e. 4^; i5. 28i; 14.^; 15. j^; 16. ^^; 17. ■^', 18, 

4^; 19.^. 2. .2] 5. .5; 4. .26; 5. .125; 6. .625; 7. .876; 5, 

.0625; 5. .3126; 10. .6 \ 77. 2.6875 ; 12. 6.2b \ i5. 25.5; i-#. .4376; 75 
8.375; 76.2.175; 77.9.48; 75.72.1625; 75.12.016. 

Page 131.—^. 2. 143.91; S. 23.115; 4. 15.328; 5. 805.282; 
200.8231; 7.847.1032; 5.71.6973; 5.15899.27981; 7^.4637.33; 77 

453.798 ; 12. 620.448. 2. 76.67 ; S. 176.304 ; -^. 38.0744 ; 5. 391.4035 

6.268.6993; 7.8.24457; 5.11.91935; 5.21.51464; 7(?. .99909; 77 
.000001. 

Page 132.— Ei. ;?. 2.436 ; 5. .948; -^..16528; 5. .2772; 6.2.0928 
7. .26076; 5. .141036; 5. .008638; 7^. .00738; 77. .09088; 7;?. .000384 
IS. .24969 ; I4. .188292 ; 75. .016625 ; 77. 67.864, 678.54, 6785.4, 67854 
75.3.141,31.41,314.1,3141. 

Page 133.— ^. ;?. .5 ; 5.1.25; 4.6.4; 5. .7854; 6.1.5; 7.144 
5.42; 5.134; 7(?. 620; 77.4320; 7;?. 1600; 75.5000; 7^.90000; 75^ 
.025; 76.10000; 77.10000; 75. .0027; 75. .0043; ^.035; ;?7.4230; 
22. 123.45 ; 2S. 4.1. 
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Page 134:.— Ex, 25. 687.54, 68.754, 6.8754; 26, .03, .003, .0003. 
-i. $6.93875; ;^. $239.6875 ; 5. $13755.9375; 4- $67.8125; J. $31.7; 



€. $16.21i; 7. 47 barrels; 8. $266.94; 9. 100; 10. 12.3; 11. 1015.875 gal. 

Pagre 135.— -Ef. 12. 532.125 cu. ft.; 13. 12.5 bu.; I4. $102.1965; 
15. $2385 ; 16. 2000 marks ; 17. $2316 ; 18. 120 francs ; 19. 2.3 ; 20. 21 ; 
;^i. 43.08; 22.2.h\ ;^5. .000002; ;?^. 3,000,000; ;^5. $72.90; ;?^. $97.50; 
;?7. 415 acres; 28. 21 hom&&] j^P. 10 hours. 

Pagre 136.—^. 2. 42.6, .42, 14.87, 7.568, 148.32, .00001; S. ^j^^; 
4.2.8125; 5.1322.17931; 5.87431.9912568; 7. .00209; <?. 40000; 10. 
li; ii. .3875; i;?. .215; 15.522.195521; i^. .00860925; i5. 864132.5; 
Z(5. 3,862,165,000 ; 17. .0546875; 18. $180; 19. 41600 cents; -^^..0009; 
;^i. .00002; 22.blU\ ;?5. 6286.8267 ; 24. -f^; ;e5. 539,784; 26. l^. 

Page 137.— fe. 27. $48.75; 28. 12,225 tons; 29. $718.80; SO. 
$81.50; 51. $287.25; 5j^. $33513.97 ; 55. $6,255; 5>#. 36 lb.; 55.290, 
.00072, 42.09918, .0000004; 37. 579.644 tons; 38. $79,772; 39. $252.56. 

Page 141.— jESc. ii. $52.38 ; iJ?.$5.88; i5. $132; i^. $64.3125; 15. 
. 96 balls ; 16. 2 J tons ; 17. $63 ; 18. $220.32 ; 19. 132072 ; 20. 20 barrels. 

Page 142.— JSr.£i. $10.80; ;^;?. $51.625 ; ;?5. $5.50. 

Page 143.— Ex. 10. 4 gal.; 11. 40 qt. 80 pt. 320 gi.; 12. 24 qt; I4. 
101 pt; 15. 121 pt.; 16. 671 gi. 

Page 144.— J5c. 18. 15 gal. 2 qt.; 19. 15 gal. 2 qt 1 pt 2 gi.; 
J?^. $1.65; J^i. 1848CU. in., 2310CU. in.; J?;^. 13 gal.; J?5. $5.07; 24. 
$13.72 ; 25. 320 bottles. 

Page 14:5.— Ex. 10. $5.60 ; 11. 4 bu. ; 12. 17 bu. ; 13. $42 ; i^. 4 
bu. 3pk. 5qt; 15. 21504.2 cu. in. ; 16. $6.54. 

Page 147.— JSc. 10. 3360 min.; 11. 31,536,000 sec; 12, 3,006,720; 

13. 174 days. 9. 259 sheets; 10. 104J quires; 11. $43.20; 12. 

$86.40; 15. $110. 

Page 149.— JSi. 22. 321 in.; ;e5. 80 ft.; ;?4. 18,819 ft.; ;?5. 2 mi. 87 
rd. 1 yd. 1 ft. 6 in. ; 26. 19800 ft. ; 27. 8 mi. ; 28. 660 ft., 40 ixi., 7920 in. ; 
29. $396. 

Page 150. — JSi. 5a $34 ; 51. 3200 mi.; 5;^. $1728; 55. $752.40. 

Page 151.— Ex. 6. 1600 sq. rd.; 7. 740 sq. rd.; 8. 470,448 sq. in.; 
9. 33 A. ; 10. 9 sq. ft. 8 sq. in. ; 11. 16 A. ; 12. 12 sq. ft. 

Page 152.— £b. 1. 48 sq. ft. ; 2. 600 sq. ft. ; 5. 88 sq. yd. ; 4. 160 
sq. rd. ; 5. 30 A. ; 6. 720 A.; 7. 9 A.; 5.20 ft.; P. 64rd.; 1(?. 80rd.; 
11. $38.40; 1;^. $5.20; 15. $11.13f; I4. $9.28; 15. $41.58. 

Page 153.-15:2;. 8. 90 sq. in. ; P. 15 A. 

Page 154:.— Ex. 10. 40 A. ; 11. 24 ft. ; 12. 160 rd. ; IS. 33J cts. 

Page 155.— Ex. 1. 34560 cu. in. ; 2. 1536 cu. ft. ; 5. 396 cu. ft. ; 

4. 20 cu. ft. 1. 1440 cu. ft.; 2. 1080 cu. ft.; 5. 9600 cu. ft.; 4. 

Um^ gaL; 5. 2356^ gal.; 6. 1687.47+ bu. 

Page 156.— JSr. 7. 803.56+ bu.; 5. $25.83 J; 9. 58^^ perches; 1^ 
387ff perches ; 11. 150 cords; 1;^. $375; 15. $9.87+; 1-^. 6500 lbs. ; 15. 
$53.48^ ; 16. 2JJ ft. ; 17. 12 ft. ; 18. 20 ft. 

Page 157.— £:x. 19. 9 ft.; ;?d?. 1066| ft.; 21. $9.75; ;?;?. $15.84; 23. 
$48.60. 

Page 158.— JElc. 1. 109,245'^ ;?. 21600^ 5. 1036°; 4. 11° 45' 45'^ 
1. 25.1328 in. ; 2. 37.6992 ft., 62.832 ft., 125.664 ft. ; 5. 251.328 
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d.; 4. 100 ft.; 6, 381.97+ ft. £. 201.0624 sq. ft., 314.16 sq. ft., 

06.86 sq. ft. 

Page 159.— -JEc S, 113.0976 sq. ft. ; 4. 3216.9984 sq. ft. ; 5. 282.744 
A.; 6. 31.416 A.; 7. 314.16 sq. ft. ; ^. 134.125 sq. ft. ; ^. 942.48 sq. ft. ; 10. 
339 2928 so ft 

Page IBO.— ^. £, 49 jr. 10 mo. ; S, 63 jr. 2 mo. 26 da. ; 4, 56 yr. 
1 mo. 13 da. ; S. 55 yr. 6 mo. 14 da. ; 6, 47 yr. 11 mo. 16 da. ; 7. 67 yr. 
9 mo. 22 da. ; S, 57 yr. 2 mo. 8 da. j 9, 16 yr. 2 mo. 18 da. ; 10, 7 yr. 9 
mo. 1 da. ; 1£. 84 yr. 3 mo. 11 da. 

Page 161.— jKc 13. 85 yr. 11 mo. 22 da. ; 16. 1(J6 da. ; 17. 178 da. ; 
18. 99 da. ; 19. 191 da. ; £0. Oct. 6th ; £1. June 3d ; ££. 227 da. ; £3. 487 
da. ; £4. 153 da. 

Page ie2.—Ex. £S. 132 da.; £6. 144 da.; £7. 130 da.; £8. 175 

da. 1. 224i lb. ; ^. 64 gal. ; 5. 11 bu. ; 4. 7 -da. ; 3. 29040 ft. ; 6. 

2640 ft. ; 7. 2240 sq. ixi. ; 8. 10800 cu. ft. ; 9. 72000^' ; 10. 6720 oz. ; 11. 
604 pt.; 1£. 6784 qt.; 13. 2592000 sec; I4. llj mi.; 15. 123 ch.; 16. 
32 A. ; 17. 101 cu. ft. ; 18. 6° ; 19. 33212 oz. ; £0. 163 pt ; £1. 351 qt. ; 
££. 802 hr. ; £3. 12541 ft. ; £4. 460 sq. ixL ; £5. 53248 cu. ft. ; £6. 16 
perches; £7. 5775 cu. in.; £8. 310 gal. 

Page 163.—^. £9. 43008.4 cu. in. ; 30. 202 cd. ; 31. 421 A. ; 3£. 
628000 ft.; 55. 353,927 J da. ; 5-^. $3.84; 55. 4320 pens ; 55. 96 cd. ; 37. 
$2.40; 55. $43.80; 55. $6.40; 4^. $4.20; -#i. 158400 steps ; ^. 192 ink- 
wells; 43. 184 baskets; 44. 20cts.; 45. 25 cts.; 46. 2268 sheets; 47. 
$480. 

Page 164.— -Ec. 4S. 4 bu.; 4P. $891; 50. $2475; 57. $105; 5j?. 
$1125; 53. 53. 600 sq. ft. ; 54. 38|| perches; 55. 20 ft. ; 55. 6 ft. ; 57. 48 
ft. ; 58. 20 in. ; 55. 12 in. ; 60. $45 ; 61. $80 ; 6£. 5760 perches ; 55. $13|. 

Page 165.— £'2;. 64. $115.06J; 65. $49.86; 66. 213f|f bbl.; 67. 
$295.31 J; 55. 54.9376 sq. rd. ; 55. $132.30; 7^. $20; 7i. $74.25; 7£. 
$907.20; 73. 17820 cu. ft.; 74. $173.57 + . 

Page 168.— JElc. 2^. 1.32; 25.8.61; 25. 42.8 A.; 27. 85 mi.; 18. 
36 T. ; 19. J543.75 ; £0. 450 horses ; £1. 13.02 lbs. ; ££. $45.40 ; £3. $900 ; 
£4.$604S; ;?5.$1230; ;?5. 2036.1 lbs. ; ;^7. 676 girls ; ;?5. $1701. 

Page 169.— i5:x. 1£. 6%; 13. 5%; I4. 10%; 15. 50%; 16. 75%; 
17. 33J%; 25. 16f%; 25. 25%; £0. 10%; ;e2. 50%; ££. 40%; Jg5. 
8%; f^. 16|%; ;?5. 24%; ;?5. 25%. 

Page 170.—^. ;^7. 20%; £8. 66}%; ^^5. 20%; 30. 16}%. 2(?. 

500; 22.310; 2;?. 1500. 

Page 171.— jEc. 25. 200 ; 2^.300; 25.3200; 25.1900; 27.2200; 
25.1300; 25. 830 A.; ^^^$3520; ;?2. $4820; ;?i?.$250; ;?5. $400; £4. 

$5625. 2.$332.97i; £.2b%\ 5. 400 bbl.; ^$2000; 5. $100; 5. 

400 sheep * 7. 100. 

Page 172.— ^. 5. 50%; 5. $8000; 2^.20%; 22.80%; 2j?. 550; 
13. 45; 14. 630 corn, 420 wheat, 210 oats; 15. $464; 16. $200; 17. 
$280; 25.25%; 19. ^f$; ^6?. $608; ;?2. 40%; ;?^. $9200; ;?5. 25%; ;e^. 
$810; ;?5. $1280. 

Page 173.— -Er.;?5. $8500; ;?7. 25%; j?5. $1600; ^^5. $235; 30. 
100%. 

Page 174.— -Ec. 13. $48; 2-^. $122.50; 25. $57.60; 25. $150; 17. 
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$324; i^. $576; iP. $90; £0.^276; £1.$SS2; ££.$82; £4.$2SB; £6. 
$463i; ;^<?. $655; ;?7. $424.32. 

Pagre 175.— ^.;?^. $740; i?P.$1802; 5^ $388.79-; 52. $97.57 -; 
5;?. $201.77-. 6. $2.52; 7. $12.48; 5. $36,676; 5. $214; id?. $423. 

Page 11Q.--Ex.ll. $45; 1£. $8; 13. $3.75; I4. $1.9375; 16. $13 J; 
i6.$19.83i; i7. $55; i5. $143.50; iP. $122.50; ;?(?. $93.33J ; ;gi. $402; 
S£. $3628.80; £S. $626.40; £4. $116a82; £5. $16.83f ; £6. $5591.82; £7. 
$600.90; j?^. $2176.58 J ; ;?5. $550.25+; 5d?. $145.60; 5i. $956.34; S£. 
$1215.93+; 55. $460.56; 5^. $435.51; 55. $6295.03; 55. $418.80. 

Page 177.— JSc. i. $2.10 ; ;?. $1.86; 5.$1.93J; ^.$1.85; 5. $590.70; 
6. $829.71; 7. $1191.20; ^.$246,125; P. $1244.565; id?. $2978; 11. 
$123.55-. i. $60960; ;?. 883bu.; 5. $69725. 

Page 178.— &. 4. 15264 mi.; 5. 3249 mi.; 6. $39; 7. $3890; 8. 
1170 mi.; 9. $1650; 10. $162; 11. 102 days; 1£. 26400 rev.; 13. $3000; 
14: 5 cts. 

Page 179.— -Er. 16. $10; 16. 50688; 17. 40; 18. $136^; 19. 
$4439.40 ; £0. 1,589,041,^ mi. ; £1. 500 mi. ; ££. $68.40 ; £3. $61.20 ; £4. 
1350,1400; £5. $25; £6. Lost $6; £7. 2fff; ^^- ^^W^) ^^- 276H; 
S0.\\. 

Page 180.— -Er. 5i. 6if ; 3£.^\ 33. ^^A; 54.$126; 36.16^/^; 
36. 145^^ lb. ; 37. $167} ; 38. $1534f ; 39. 5J cts. ; 40. $12J; 4I. 2310 ft. ; 
^.36 mi.; ^. 18 yr. 

Page 181.— fe. 46. 4 A. ; 46. $66.66f ; 47. $46.66} ; 48. 78 yr. 2 
mo. 23 da.; 49. $2000; 60. $596; 61. $150; 6£. 25%; 55. 700; 64. 
150 fe; 66. $583.24; 66. $5836.50; 67. $200; 68. n\%\ 69. .0025; 
60. J%; W. $487.20; 6£. $739.48. 

Page 182.— JSe. 63. $1181.40; 64. $81. 



MULTIPIilOATION TABLES. 



IX 1- 


1 


2X 1- 


2 


3X 1 = 


3 


4X 1- 4 


IX 2- 


2 


2X 2- 


4 


3X 2 = 


6 


4X 2- 8 


IX 3- 


3 


2X 3- 


6 


3X 3- 


9 


4X 3= 12 


IX 4- 


4 


2X 4 = 


8 


3X 4 = 


12 


4X 4— 16 


IX 5 = 


5 


2X 6 = 


10 


3X 5 = 


15 


4X 5— 20 


IX 6 = 


6 


2X 6- 


12 


3X 6- 


18 


4X 6— 24 


IX 7- 


7 


2X 7 = 


14 


3X 7- 


21 


4 X 7 = 28 


IX 8 = 


8 


2X 8- 


16 


3X 8- 


24 


4X 8= 32 


IX 9 = 


9 


2X 9 = 


18 


3X 9- 


27 


4X 9= 36 


1X10 


10 


2X10- 


20 


3X10- 


30 


4X10= 40 


1X11- 


11 


2X11 


22 

■ 


3X11 


33 


4X11— 44 


1X12 = 


12 


2X12 


24 


3X12- 


36 


4 X 12 — 48 


5X 1 = 


5 


6X 1- 


6 


7X 1 


7 


8X 1 » 


5X 2- 


10 


6X 2- 


12 


7X 2 = 


14 


8X 2= 16 


5X 3 = 


15 


6X 3 


18 


7X 3 = 


21 


8X 3— 24 


6X 4- 


20 


6X 4 


24 


7X 4 


28 


8X 4— 32 


6X 5- 


25 


6X 5 


30 


7X 5 


35 


8X 5= 40 


5X 6- 


30 


6X 6- 


36 


7X 6 = 


42 


8X 6— 48 


5X 7 


35 


6X 7 = 


42 


7X 7- 


49 


8X 7= 56 


5X 8- 


40 


6X8- 


48 


7X 8 


56 


8X 3— 64 


5X 9- 


45 


6X 9 


54 


7X 9- 


63 


8X 9= 72 


5X10 


50 


6X10 = 


60 


7X10 = 


70 


8X10— 80 


5X11 


55 


6X11- 


66 


7X11 


77 


8 X 11 — 88 


5X12- 


60 


6X12- 


72 


7X12 


84 


8X12— 96 


9X 1- 


9 


10 X 1 


10 


11 X 1 


11 


12 X 1= 12 


9X 2 = 


18 


lOX 2- 


20 


11 X 2 


22 


12 X 2= 24 


9X 3 = 


27 


10 X 3 


30 


11 X 3 


33 


12 X 3= 36 


9X 4- 


36 


lOX 4- 


40 


IIX 4- 


44 


12 X 4— 48 


9X 5- 


45 


10 X 5 


50 


IIX 5- 


55 


12 X 5— 60 


9X 6 = 


54 


10 X 6 


60 


IIX 6- 


66 


12 X 6= 72 


9X 7_ 


63 


lOX 7 = 


70 


11 X 7- 


77 


12 X 7— 84 


9X 8- 


72 


lOX 8 = 


80 


IIX 8- 


88 


12 X 8— 96 


9X 9- 


81 


lOX 9- 


90 


IIX 9- 


99 


12 X 9 = 108 


9 X 10 - 


90 


10 X 10 — 


100 


11 X lo- 


110 


12 X 10 = 120 


9X11 


99 


10X11 


110 


ll X 11 - 


121 


12 X 11 — 132 


9X12- 

_ 


108 


10 X 12 — 


120 


11X12 = 


132 


12 X 12 = 144 



192 



i 
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